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The trains from Jersey City will enter Manhattan by the tube shown in the foreground. The single track will diverge into five tracks, which will swing to the left and enter a six-platform station below the large bailding shown 


in the background. ‘This building, 22 stories high, will be nearly three times larger than any existing office building and will house 20,000 people. ‘Trains return to Jersey City by the tunnel shown at the Jeft of building, 


HUDSON COMPANIES’ GIGANTIC TERMINAL STATION FOR THE HUDSON RIVER TUNNEL AT CORTLANDT STREET.—[See page 88.] 
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THE COMEDY ‘OF THE MANHATTAN BRIDGE. 


Is there not a strong element of the ridiculous in 
the present hysterical attempts to solve the problem 
of the Brooklyn Bridge congestion by building a three- 
and-a-half-million-dollar station and a thirteen-million- 
dollar subway—provisions which can merely modify 
and never cure the evil—when the whole congestion 
could be relieved by building the Manhattan Bridge, 
whose construction was authorized nearly ten years 
ago? The Brooklyn Bridge is crowded to its maximum 
capacity, if not beyond it. Hight or ten years ago the 
crowding had begun, and to provide for the present 
congestion, which was even then foreseen, the city did 
the obviously best thing, namely, authorized the build- 
ing of another bridge within a quarter of a mile of 
the Brooklyn structure, the capacity of the new bridge 
being fifty to sixty per cent greater than that of the 
old bridge. Plans were drawn up, and everything 
was ready for a vigorous prosecution of the work, 
when the politicians got hold of the enterprise, delib- 
erately stopped the work, and have been playing foot- 
ball with this, the most badly-needed municipal work 
of the day, ever since. 

The ScrenTIFIC AMERICAN has kept the public pretty 
well informed of the course of this disgraceful fiasco, 
and less than a year ago, wrote an open letter to the 
present Mayor, respectfully calling his attention to 
the delay, and asking that he use his authority to ex- 
pedite the building of the bridge—a communication 
which proved of so much interest to His Honor, that 
he has not yet found time to acknowledge its receipt. 

Although the piers for the Manhattan Bridge were 
completed, ready for the erection of the steel, four or 
five years ago, not a pound of structural material has 
been erected even at this late day. Meanwhile, instead 
of going ahead with the new bridge, which would 
bring instant and abundant relief, the city officials, 
from the Mayor down, have been worrying about the 
best kind of a terminal station to build at the Man- 
hattan end of the old bridge. The plans have been 
drawn for a structure which would seem to be capable 
of handling at least twice as much traffic as the old 
bridge can ever bring into it. 

As if to make the folly more complete, the city has 
now authorized the construction, between the Wil- 
liamsburg and Manhattan bridges, of a subway loop 
into which the cars of the Brooklyn Rapid Transit, 
not being suitably constructed for subway service, can 
never enter. When the subway is completed, the cars 
of the most important branches of the Brooklyn sys- 
tem of transportation will be barred from its use. 

We have always believed, and still do, that a tem- 
porary elevated loop, usable by the elevated cars of 
the Brooklyn Rapid Transit, should have been built 
and used, until such time as the subway loop could 
have been constructed, and the Brooklyn Rapid Transit 
equipped with cars suitable for subway service. 

he an RE > + @ +e —_---. - 
MR. HILL ON THE RAILROAD CRISIS, 

In the course of a recent letter to the Governor of 
the State of Minnesota, James J. Hill, who unques- 
tionably understands the railroad situation better than 
any other man in the country, makes a masterly analy- 
sis of the recent report of the Interstate Commerce 
Commission, and proves that the present alarming con- 
gestion in railroad traffic is the inevitable outcome of 
the disparity between the enormous increase in traffic 
and the relatively small mileage of new railroad track 
which has been built to meet it. The letter is re- 
markably devoid of theory and speculation; it deals 
with the cold facts and figures of the Interstate Com- 
merce reports, and the analysis and deductions are 
so clear and convincing that he who runs may read. 

In proof of his statement that of late years, al- 
though the volume of business has increased enor- 
mously, there has been built a relatively decreasing 
amount of track and terminal facilities, Mr. Hill com- 
pares the statistics of the growth of railroad business 
in the ten years from 1895 to 1905. During that de- 
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cade the track mileage increased from 180,667 miles 
to 218,101 miles, or 21 per cent. But during the same 
time the passenger mileage increased from 12 billion 
miles to nearly 24 billion miles, or 95 per cent, and the 
freight-ton mileage from 85 billion ton-miles to 186 
tillien ton-miles, an increase of 118 per cent. 

The above figures are even more alarming than they 
look to be; for within the ten years above mentioned, 
there has been a steady increase in the annual per- 
centage of increase of each year over the preceding. 
Thus in the ten years 1870 to 1880, the per cent in- 
crease per annum in the total mileage of track was 
7; from 1880 to 1890 there was a 7.46 per cent in- 
crease; but from 1890 to 1904 the increase fell to 2.19 
per cent, ‘and in the two years 1904 to 1906 the in- 
crease has fallen to 1.45 per cent per annum. 

The situation is tersely summed up by Mr. Hill when 
he says that the limit of service of a common carrier 
has been reached when it has moving at all times over 
its systems aS many cars as can be run on its tracks 
with safety, and transferred and dispatched from its 
terminals and junction points without unreasonable 
delay. Beyond that point, increase of business cannot 
be handled by increasing the number of cars and en- 
gines. The disparity between the growth of traffic and 
the additions to railroad mileage and extension of 
terminals, shown by a new mileage of less than 1% 
per cent since 1904, to take care of a traffic increase 
averaging 11 per cent a year for ten years past, pre- 
sents and explains the real problem. That the ,rail- 
roads have been making strenuous efforts to meet the 
clearly foreseen crisis is shown by the facts that, not 
cniy were there 25 per cent more locomotives and 45 
per cent more cars in service in 1905 than in 1895, 
but each engine and car did much more work. The 
passenger miles traveled per locomotive increased 
more than 68 per cent, and the ton miles per freight 
locomotive increased more than 57 per cent. 

The remedy proposed by Mr. Hill is staggering in its 
proportions and cost. He states that the best judg- 
ment of many conservative railroad men in the coun- 
try is, that an immediate addition of not less than 5 
per cent per annum should be made to the railroad 
trackage of the country for the next five years. For 
modern requirements, the additional track and the 
needed terminal facilities would cost not less than 
$75,000 per mile; that is to say, the cost of the new 


work would amount to a total of five and one-half bil- . 


lion dollars, or a yearly average of one and one-tenth 
billion dollars. Two remedies are proposed. For the 
reason that any considerable enlargement of the pres- 
ent terminal facilities in the city is absolutely pro- 
hibited by the enormous cost of real estate, the termi- 
nal congestion will have to be met by a decentraliza- 
tion of traffic. New centers for the transfer and for- 
warding of freight must be secured at points where 
land can be bought in adequate quantities and at a 
reasonable cost. Furthermore, there must be an all- 
round decentralization of traffic, with more points for 
export and more interior markets. Mr. Hill suggests 
that a 15-foot canal or channel from St. Louis to New 
Crleans would do more to relieve the middle West and 
Seuthwest than any other work that could be pro- 
posed. 

In this, as in all great crises, it is essential that 
there should be harmonious co-operation in working 
out the solution. Although the railroads, or many of 
them, have unquestionably shown in the past too little 
inclination to strike a fair balance between their own 
interests and those of the general public, we believe 
that the fault has by no means lain entirely with the 
railroads. Mr. Hill says truly that it was not by acci- 
Gent that railroad building has declined to its lowest 
within a generation at the very time when all other 
forms of activity have been growing most rapidly. 
The investor declines to put his money in enterprises 
which are under the ban of unpopularity, and even 
threatened with confiscation and transfer to the State. 
This feeling must be removed, and greater confidence 
mutually established, if any considerable portion of 
the vast sum necessary to meet the crisis is to be 
available for the work. 
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BROOKLYN BRIDGE TERMINAL STATION AND SUBWAY 
LOOP. 

The new Brooklyn Bridge Terminal, for which the 
Board of Hstimate has recently appropriated three and 
a quarter million dollars, will be nearly three blocks 
in length and probably six or seven stories in height. 
The present terminal at City Hall Park will be com- 
pletely removed, and it will then be possible to obtain 
from the City Hall an unobstructed view of the bridge 
structure and of the Brooklyn shore beyond. 

To enable the surface cars to reach their own sta- 
tion, which will extend for two blocks north and 
south, and will be entirely below ground, North Wil- 
liam Street will be closed, and the roadways on which 
tne trolley cars run will commence to the east of Wil- 
liam Street on an easy descent, which wi!l bring them 
down below surface level without interfering with 
street traffic. The elevated trains ‘will be loaded and 
unloaded at two different levels within the station, 
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the first of which will be one story and the second 
two stories above the street surface. 

It is not to be expected that the station will cause 
any material increase in the number of cars or trains 
that can be run across the Brooklyn Bridge, which is 
already crowded to its maximum capacity. The ad- 
vantage of the terminal station, which will extend 
north from the present terminal as far as the junctian 
of Duane and Center Streets, is that traffic will be 
more completely organized, the passengers who take 
the surface cars being distributed to the proper plat- 
ferms reserved for each particular line of travel. Fur- 
thermore, it will be possible to permit trains from all 
sections of Brooklyn to cross the bridge without change 
during the rush hours. 

The Subway loop, which has been authorized by the 
Board of Estimate, begins at the Williamsburg Bridge 
plaza in Brooklyn, crosses that bridge to Manhattan, 
and extends below Delancey Street to Center Street, 
beneath which it runs to the Manhattan Bridge. After 
crossing that bridge to Brooklyn, it runs by way of 
the new Flatbush Avenue extension—Fulton Street, 
Lafayette Avenue, and Bedford Avenue—back to the 
Williamsburg Bridge plaza. In Manhattan the line 
will be carried southerly below Center and William 
Streets to a point between Maiden Lane and Wall 
Street, with an eventual connection with Brooklyn by 
one or more tunnels. Moreover, it is probable that 
ultimately the loop will have an extension through 
Grand and Desbrosses Streets to the North River. 

The most serious objection to the proposed loop is 
that the cars of the elevated roads of Brooklyn are 
not built of that fireproof construction which is con- 
sidered to be necessary for the safe operation of a 
modern subway, and therefore they could not be sent 
through Manhattan by way of the loop. Had a tem. 
porary elevated loop been built, its construction could 
have keen rapidly completed, and the Brooklyn elevat- 
ed cars have made immediate use of it. Meanwhile, 
the construction of the permanent subway might have 
been undertaken, and special cars constructed by the 
Brooklyn roads for service by way of the loop. 

SEE EEEEE EERE eslstiindth _sehattien caemeeememeneeeneememamnte 
A NEW ELECTRIC LAMP FILAMENT. 

After seven years’ research by Prof. H. C. Parker 
and Mr. Walter G. Clark, of Columbia University, 
these gentlemen have discovered and perfected a new 
incandescent lamp filament that is a marked improve- 
ment over the usual carbon filament both in the qual- 
ity of light produced and the economy and life of the 
lamp. The inventors have christened their new fila- 
ment the “Helion,’ on account of the resemblance of 
the spectrum of the light produced by it to the solar 
spectrum. 

The new filament is composed chiefly of silicon, 
which is reduced and deposited upon a very thin car- 
bon coil similar to that used in the ordinary incan- 
descent lamp. The completed filament is mounted on 
a base in an exhausted bulb like those ordinarily 
used. 

The Helion filament is remarkable in several re- 
spects. Foremost among these is the white quality 
of the light, which is obtained at a comparatively low 
temperature and with a consumption of electrical en- 
ergy of but one watt per candle power produced. The 
new filament, while non-metallic, produces the unit 
of light with the unit of electrical energy at a much 
lower temperature than do some of the more recent 
metallic filaments when giving like results. The con- 
sumption curve in watts per candle is practically a 
straight line from 1,575 deg. C. (314 watts per candle) 
up to 1,730 deg. C. (1% watts per candle). From this 
point on the curve gradually flattens until, at 1,800 
deg. it is a horizontal line corresponding to a consump- 
tion of but one watt per candle power. E’ach filament 
has a point of maximum candle power, and increasing 
the current beyond that normally used at this point 
does not increase the candle-power. Filaments have 
withstood 100 per cent overload of current beyond 
the point of maximum brilliancy without rupture. The 
amount of overload one of the new filaments will 
stand was forcibly demonstrated by mounting one of 
them in a bulb on two pieces of copper wire several 
times greater in cross-section than the filament. The 
filament withstood without damage a current that 
fused the wire. Comparison between the luminosity 
of a Helion filament lamp and that of an ordinary 
incandescent shows that the former produces three 
and one-half times more light with the expenditure of 
considerably lees energy at the point of greatest 
juminosity, which corresponds to the same wave- 
length for each. The high efficiency of the Helion fila- 
ment is thought to be due largely to selective radia- 
tion, for although an increase in temperature above 
1,720 deg. increases the intensity of the light, it does 
not make much change in its color, as is the case with 
the usual carbon filament lamp. 

The life of the new filament appears, from the few 
tests which have thus far been made, to be compara- 
tively long. Thre extremes of eight lamps tested were 
485 and 1,270--hours. -The short-lived lamp showed a 
decrease in candle power of 15 per cent, while the: 
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long-lived one fell off only 3 per cent. @ne lamp that 
burned 735 hours showed a gradual increase in candle 
power of 2 per cent. The long-lived lamp mentioned 
showed an increase in candle power for the first 400 
hours, followed by a gradual and slight falling off in 
candle power for the balance of its life. Starting with 
37 candle power and 37 watts, after 200 hours this 
lamp began to show an increase in candle power with- 
out, however, any increase in current. At the end of 
400 hours the candle power had run up to 40. During 
the next 100 hours it fell again to 37, and then declined 
gradually to 35% at the end of 1,230 hours, while the 
consumption was diminished about half a watt. As 
these lamps that were given a life test were rather 
crudely made in the laboratory, and as they had been 
submitted to tests of various kinds before undergoing 
it, this probably accounts for the non-uniformity of 
the results obtained. The break in the filament oc- 
curred at the same place in each lamp, i. e., near the 
cement terminals, and it was due, the inventors be- 
lieve, to a cause which can be corrected when the lamp 
is made commercially. Filaments of 30 candle power 
have been made for voltages of from 100 to 115 and 
of about the same length as the carbon filament of the 
ordinary lamp. 

From the foregoing description of the Helion fila- 
ment and the tests which have been made with it, one 
can see that it is apparently a very marked improve- 
ment over the filament now generally used, giving as 
it does approximately twice as much light with half 
the current consumption, and furnishing a much 
whiter light at that. The fact that it can be used in 
the ordinary vacuum lamp bulb is a point in its favor, 
as it can thus be readily employed wherever the ordi- 
nary incandescent lamp is at present in service. 

THE JAMAICAN EARTHQUAKE, 

From the meager details available at the time of 
this writing, it would appear that the recent earth- 
quake which destroyed Kingston, Jamaica, was hardly 
less destructive in severity and extent than that which 
resulted in the destruction of San Francisco, or the 
subsequent one which effected such terrible devasta- 
tion at Valparaiso. The past twelvemonth has been 
signalized by a series of natural phenomena which 
have been seldom equaled in any similar period within 
the history of mankind. Beginning with the terrible 
volcanic outburst of Vesuvius, various points of the 
earth’s surface have been convulsed by volcanic out- 
bursts or earth tremors, which have had the most dis- 
astrous effect, and have resulted in great loss of life 
and vast destruction of property. These various cata- 
clysms have not occurred, furthermore, in a single so- 
called volcanic or earthquake belt. They have taken 
place in the most widely-separated localities, and our 
seismologists have not been able to ascribe their origin 
satisfactorily to a common cause. Whether or not it 
is merely coincidence that these happenings should all 
have taken place within a twelvemonth, or whether 
there is some great underlying action with which we 
are unfamiliar, and which has given rise to them, is 
still unexplained. 

From the information at hand, it seems that the 
earthquake which destroyed Kingston consisted of a 
great number of shocks, with a shock of maximum 
intensity near the beginning of the series of tremors. 
The light architecture prevalent in the southern city 
was poorly adapted to resist a convulsion of this char- 
acter, and even more substantially-built edifices col- 
lapsed under the exceptional severity of the earth- 
quake. The usual accompaniment of tidal wave and 
Stygian darkness due to dust was present in this case 
too, and added to the general horror’ of the situation. 
It has been estimated that hundreds of lives were lost 
and that the damage to property will be found to 
reach many millions of dollars. The bottom of the 
harbor has sunk many feet, and there is danger, ap- 
parently, that the entire city—or rather what is left 
of it—may gradually sink Into the sea. 

While we are reluctant to ascribe a common origin 
to all these recent seismological phenomena, there may 
be some cause beyond our knowledge which has com- 
pelled vast internal changes in the structure of the 
earth, resulting in these alteratfons and readjusStments 
upon the surface thereof. For instance, such cause 
might be found in the recent sunspot maximum. It 
must be remembered that a slip of a few inches only 
in rock strata which are poorly balanced or under 
heavy strain is sufficient to cause an earthquake 
of the greatest extent and intensity. 

Prof. John Milne, the great English seismic author- 
ity, has advanced a theory to account for recent 
disturbances of this character manifested here and 
abroad in various parts of the world, which has 
been held tenable by Sir Norman Lockyer and Prof. 
Archenbold. Prof. Milne declares that the disturbances 
are due not to a merely normal readjustment of the 
earth’s strata or to the shifting of the ‘surface to 
meet a gradual contraction in the size of the globe, 
but are caused by displacement of the globe itself 
from its true axis and are really due to the jar inci- 
dent to the subsequent swing back of the earth upon 


Scientific American 


that. true axis. It is conceivable that such a return 
movement to the axis as well as the original distortion 
would cause a tremendous strain upon the crust, and 
could easily account for the most terrific seismic con- 
vulsions imaginable. Sir Norman Lockyer declares 
further that the deviation from the true axis, a fact 
which, by the way, can be scientifically proven, is due 
to the great sunspots which recently sent more energy 
to the earth than at any other time during the thirty- 
five years sunspot period, and which, through the great 
differences in the corresponding temperatures, caused 
the formation of vast fce-masses at one or the other 
of the poles, of such weight that the distortion takes 
place, to be subsequently remedied by other variations. 

As has been stated. before in these columns, the con- 
sideration of a terrible calamity of this character 
immediately calls to the mind of the New Yorker the 
thought of what would happen should a similar dis- 
turbance occur in this region. From the experience 
to be gathered in the San Francisco earthquake and 
from what has been learned on other occasions, it 
would seem that many of New York’s great modern 
buildings would stand a fair chance of immunity un- 
less the convulsion were one of extraordinary violence, 
for not only is the great majority of the later struc- 
tures of the riveted steel-frame type, but the under- 
lying formation, particularly of the island of Manhat- 
tan, offers a solfd rock foundation of the most sub- 
stantial nature. Little apprehension need be felt, how- 
ever, for it is generally conceded by authorities on the 
subject that the city is not in any one of the various 
earthquake belts and that this vicinity is part of an 
area which, considered geologically, is past the forma- 
tive period by many thousands of years. 

ca eae @ gb ge 
METHOD FOR ELECTRO-DEPOSITION AND SEPARATION. 
BY EWARD Cc. BROADWELL. 

There is an intermediate method between deposition 
from aqueous solutions and the high-temperature, 
chiefly endothermic, reactions rendered possible by the 
joulage of an arc or resistance electrical furnace. 

A double borate or phosphate of barium or lithium 
and any metal the electro-positive nature of which does 
not exceed that of manganese furnishes a molten bath, 
from which the metal is easily deposited in pure car- 
bon-free condition. Borates, phosphates, or silicates 
of the volatile alkaline metals, although giving good 
solvent baths, are useless if a perfectly smooth coating 
of the chem-energetic heavy earth metals is desired, as 
the greater part of the alkaline metal volatilizes, leav- 
ing the coating pitted. 

While Mn, Cr, Mo, Ti, W, etc., produced by thermic 
reactions due to Winkler and perfected by Goldschmidt, 
can be had over 99 per cent purity, these metals are 
in infusible lumps, and only suitable for alloying. 

In an endeavor to get metallic chromium in particu- 
lar, as well as Mn, Mo, Ur, W, etc., in soft, pliable sheet 
form for tests as to their suitability (when shredded) 
for use as incandescent lamp filaments, I found, as 
claimed in several electro-chemical books and journals, 
that at even high E. M. Fs these metals could be de- 
posited only as pulverulent coats if at all; moreover, in 
either the arc or resistance furnaces, their carbides, 
which lack the qualification of infusibility at incan- 
descent lamp temperatures, are always obtained, and 
for the purpose found useless. 

In my initial experiments the ordinary blowpipe Pt 
wire loop was iatilized as the retaining vessel and 
anode; the wire, being somewhat stouter than usually 
employed, was pushed through a clay pipestem, leaving 
enough of stem to seal in the glass rod as a handle, and 
around this pipestem, and curved so as to dip con- 
centrically into the bead retained by the loop, was 
coiled a finer platinum wire, to act as the cathode, its 
tip being withdrawn from the bead and cut off and re- 
immersed in the bead as the work progressed. 

My bead or electrolyte bath consisted of potassic 
fluoride, when the metals having a so-called higher so- 
lution pressure than manganese were to be deposited 
from the ore dissolved by the fused fluoride, and the 
borax or microsmic salt bead was found best for metals 
belonging to the iron, zinc, and heavy-metal groups. 
The oxide or roasted ore is picked up by the bead in 
the usual manner, and when the solution is complete 
and the bead clear, the fine curved Pt wire, previously 
connected to the negative pole of the generator, is 
then immersed and electrolysis begun. As practice, it 
is interesting to decolorize a blue cobalt bead, and if 
a milliamperemeter is handy, to estimate the amount 
of metal deposited. When two or more metals are in 
the bead or fusion, the metals, owing to non-interfer- 
ence of hydrogen, can be sharply separated by watch- 
ing the inverse E. M. F. shown by the voltmeter when 
the external source of energy is cut out. In a potassic 
fluoride bead the complete and decisive separation of 
didymium into its nize more or less elements ought to 
be easily possible for the electro-chemist who is also 
master of the spectroscope; in fact, the separation into 
praseo and neo metal is within reach of the chemist 
who is not a physicist, as it is a matter of withdrawal 
of the old and substitution of a new cathode or wire 
tip the instant the potential difference across the bead 
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or fusion suddenly jumps to a higher point, while the 
temperature is not varied. 

With larger quantities of oxide under test, a plati- 
num crucible is needful; and when a carbon rod is 
concentrically immersed, without touching the inside of 
same, into a bath of fluoride, borate, or phosphate as 
above mentioned, but made basic by a slight excess of 
baric or lithic carbonate, the metal will be deposited 
as a smooth bright coating upon the inside of the cru- 
cible when the carbon rod is put in electrical contact 
with the crucible by a stout wire, i. e., we have here 
primary pyro-electrolysis, I think for the first time 
intentionally, although Castner undoubtedly got this 
effect with his iron carbide particles in his wonderful 
improvement in sodium manufacture. 

The dissolving or rather oxidizing carbon rod in the 
above case furnishes the H. M. F. and hence the elec- 
tric energy. With chromic borate made basic with 
lithic carbonate, as high as 0.07 volt is shown by the 
carbon, even over and above the back or inverse H. M. F. 
due to the tendency of the deposit to redissolve in the 
bath. When an external source of energy is used, and 
a platinum plate taken for the anode in a borate or 
phosphate bath containing an excess of B,O,; or P.O,, 
should the P. D. across the crucible attain 30 volts or 
more, there is deposited with the metal the elementy 
boron or phosphorus, thus giving #he phosphids or 
borides and a loss of the crucible. 

It is just possible chromium gun tubes and gas-engine 
cylinders are only a matter of the near future, and 
these articles cited as examples could only be manu- 
factured by pyro-electric deposition, since a temper- 
ature of 5,400 deg. F. is required to fuse carbon- 
less chromium, and an arc cannot be used or the metal 
will contain carbon, which even in small amounts great- 
ly lowers the desired high fusion point, which allows of 
great resistance to erosion by intensely heated gases. 

I have coated smooth tinplate sheet steel with a 
tough and beautifully uniform coat of pure chromium, 
which can be easily gotten from the steel by solution of 
the latter in alkaline bisulphites containing an excess 
of SO., and have hardened this stripped sheeting to 
chromic carbide by cementation for a couple of hours 
in hide charcoal, and find a material able to wear away 
carborundum as easily as a glass-hard file would a sal- 
mon brick. 

For those who fractionate the photogenic oxides by 
the present tedious aqueous chemical methods, I am 
sure the above opens a new and valuable path, though 
it is evident metallurgy upon the large scale could 
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THE BITE OF A GILA MONSTER. 

In a recent issue of the ScIENTIFIC AMERICAN an 
article appeared written by D. Allen Willey describ- 
ing and illustrating the Gila monster. The statement 
was made in the article that scientists had questioned 
whether its bite was fatally poisonous, as has been sup- 
posed. Mr. W. C. Barnes, of Las Vegas, N. M., claims 
to know of two cases, in one of which death resulted. 
Mr. Barnes writes as follows: 

“The first man was in Tombstone, Ariz. The Gila 
was tied by the leg in a saloon as a curio, and a 
drunken gambler named Brown was teasing it. He 
carelessly stuck his first two fingers into its mouth, 
which immediately closed down on them, and could 
not be released until the reptile’s head was cut off and 
the jaws cut apart. Brown suffered horrible agony 
for almost two days, and in spite of all efforts he 
died. 

“The second case was in the fall of 1889. Walter 
Vail started from the ‘Empire’ ranch, near Benson, 
Ariz., to ride into town on horseback, some fifteen 
miles. A short distance from the ranch a monster 
was sluggishly dragging its way across the road. 
Thinking to take it in for a friend, he got down and 
killed it—or at least he thought he killed it. To carry 
it easily, he tied it on his saddle behind him, using 
his saddle strings for the purpose. As he loped along 
he thought to assure himself it hadn’t dropped off by 
reaching around behind him with his right hand and 
feeling for the monster. 

“Tt was there, and not nearly as dead as he thought. 
His first finger went into the reptile’s mouth clear to 
the knuckle, and instantly those jaws with the long, 
sharp, dagger-like teeth closed on Vail’s finger. With 
his left hand he managed to get his ‘xnife out and 
cut the saddle strings, and then had to dissect the 
head and jaws to get his finger from their grip. 

“Vail then spurred his horse into Benson and found 
an engine in the yards. A hasty exchange of tele- 
grams with the division superintendent and Tucson 
took place and in a few moments he was on the en- 
gine and racing over the road for Tucson, where an 
eminent surgeon resided at that time. Vail lay at 
death’s door for two months and that finger to-day 
is useless and shriveled up from the effect of the bite.” 
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At a mild red heat, good steel can be drawn out un- 
der the hammer to a fine point; at a bright red heat 
it will crumble under the hammer, and at a white heat 
it will fall to pieces. 
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THE CORTLANDT STREET TUNNELS AND TERMINAL 
BUILDING, NEW YORK. 

It is probable that not many of the citizens of New 
York appreciate the magnitude of the system of tun- 
nels beneath the Hudson River and under the streets 
of Manhattan and Jersey City, which the corporation, 
known as the Hudson Companies, is at present en- 
gaged in pushing through to an early completion. It 
is well known that four separate tube tunnels are being 
built through the silt below the Hudson River, but it 
is not so well understood that these tunnels are con- 
nected, both in 
Jersey City and 
in Manhat- 
tan, with the 
various trans- 
portation  sys- 
tems, subway, 
surface, ang 
elevated, 
by means of 
extensions of 
the sub-river 
tunnels, which 
will parallel 
the Hudson 
River on both 
sides of it. The 
two northerly 
tunnels that 
have been com- 
pleted extend 
under the Hud- 
son from Fif- 
teenth Street, 
Jersey City, to 
Morton Street, 
New York, 
whence they 
continue under 
Morton Street, 
Greenwich Street, and Christopher Street and up 
Sixth Avenue to a large terminal station at 33d Street. 
This branch will also have stations at 9th, 14th, 18th, 
23d, and 28th Streets. At 9th Street and Sixth Ave- 
nue, a branch tunnel will be extended eastward under 
9th Street to a connection with the Rapid Transit Sub- 
way below Astor Place. 

THE CORTLANDT STREET TUNNELS.—The southerly 
pair of tunnels, known as the Cortlandt Street tun- 
nels, are being built below the Hudson River from an 
underground station excavated beneath the present 
Pennsylvania Railroad Company’s terminal station in 
Jersey City, to a large terminal station and building 
which is being constructed on a large block of ground 
in Manhattan bounded by Fulton Street on the north, 
Cortlandt Street on the south, and Church Street on 
the east. From the center of the Cortlandt Street 
terminal station, a subway will give access for pas- 
sengers below Dey Street to the present Fulton Street 
station of the Rapid Transit Subway. 

The Morton Street and Cortlandt Street tunnels 
will be connected on the Jersey side by twin tunnels, 
which will extend parallel with the Hudson River 
and below Washington Street from the Pennsylvania 
to the Lackawanna stations. Furthermore, there will’ 
be an extension of the Cortlandt Street tunnel in a 
westerly direction for about three-quarters of a mile, 
below the main line tracks of the Pennsylvania Rail- 
road. From this tunnel the tracks will emerge to a 


Station, 85 Feet Below Present 
Pennsylvania Railroad Station, 


A Shield in Hudson peed Tunnel Excavation, Showing the Hydraulic Ram by Which It is 


Advanced and the Doors in 


Electric Locomotive Hauling Excavated 
Material in Hudson Companies’ Tunnel 
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connection with the main tracks of the Pennsylvania, 
over which the cars will be run to Newark. 

It will thus be seen that the Hudson Companies’ 
tunnels have been laid out with the express purpose 
of placing the steam railroads which have their ter- 
minals in Jersey City in direct communication with 
the city of Néw York. Whichever of the Jersey City 
terminals a passenger may arrive at, by taking an 
elevator from within the station itself, he can descend 
to the platforms of the tunnel system, where he can 
take a train which Will land him either at a terminal. 


Cut and Cover Work on the Section of Tunnel Connecting the Jersey City 
Terminal Stations. 


station in the heart of the downtown business district 
of Manhattan, or at one of several stations in the 
heart of the shopping district, while if he wishes to 
make connections with the New York Subway, he can 
do so at either the Fulton Street or Astor Place ter- 
minals. 

JERSEY City Drep LEvEL STATION.—It is seldom that 
an important engineering work of this magnitude is 
carried out as quietly as has been the work of ex- 
cavating these tunnels and stations; indeed, there is 
one part of the work, the announcement of whose com- 
pletion will come as a great surprise to the New York 
public. We refer to the construction of a large sub- 
terranean station, 85 feet below the present terminal 
station of the Pennsylvania Railroad in Jersey City. 
So quietly has this work been done, that although the 
company has cut out of the solid rock a station 150 
feet in width, and with its approaches nearly a thou- 
sand feet in length, not a word as to the progress of 
this excavation has leaked out. The excavation is 
practically completed, and the task of concreting and 


ront Face by Which Excavated Material is Taken into Tunnel for Removal. 
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finishing is well in hand. By reference to the ac- 
companying map, it will be seen that the station pro- 
vides for four, and in some places five, parallel tracks 
and the necessary platforms. Passengers coming in 
from Newark, or from the Lackawanna and Erie 
terminal stations, can either continue to Cortlandt 
Street, Manhattan, or by taking the elevators which 
run from the tunnel station up to the concourse of 
the Pennsylvania Railroad station above, they can 
take a train to points on the Pennsylvania system, or 
take one of the surface trolley cars. Similarly, pas- 
seigers arriving by way of the Hudson tunnel from 
Cortlandt Street can either take the elevators to the 
station above, to connect with local or long-distance 
steam trains, or they can continue through the Wash- 
ington Street tunnel to the other Jersey City terminal 
stations, or they can continue their journey without 
change of car to Newark, the first three-quarters of 
a mile of the trip to that city being made in the tun- 
nel, and the rest of it over the Pennsylvania Railroad 
steam tracks. 

The present state of the work is shown on the ac- 
companying map by heavy black lines; and it will be 
seen that not only is the excavation completed for 
several blocks on Washington Street, and under the 
Pennsylvania Railroad station, but the tunnels have 
also been driv- 
en for about 
3,500 feet un- 
derneath the 
Hudson River 
toward the 
Manhat- 
tan shore. 

Special note 
should be made 
ofthe very 
rapid progress 
made with 
these two tun- 
nels. They are 
being forced 
through the 
mud by simple 
displace- 
nu ant; that is 
to say, the mud 
is being crowd- 
ed aside in- 
stead of being taken in through the vertical doors in 
the front of the shield, which was the method pur- 
sued in the earlier work on the Hudson River tunnels. 
In July of last year, the north tunnel was advanced 
and the massive rings put in and bolted up, for a 
distance of 962 feet, and the south tunnel for a dis- 
tance of 678 feet, making a total of 1,640 feet of tube 
tunnel built in a single month. The greatest record 
for one day was made on August 13, when one of the 
tunnels was advanced 72 feet in 24 hours. 

CORTLANDT STREET TERMINAL BurLpING.—The termi- 
nal at Cortlandt Street will be by far the largest 
office building in the world. It will contain twenty- 
two floors and four thousand offices. The site upon 
which it is being built extends for 400 feet on Church 
Street and “280 feet on Fulton and Cortlandt Streets. 
In order to find suitable foundations, it was necessary 
to go everywhere down to rock; and since the lower 
floors below ground level are also below water level, 
it was decided to inclose the whole of the area with 
a huge monolithic foundation wall of concrete 78 feet 


Shield at Work in the New York and Jersey Souch Tunnel 


Approach. 
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in height and 8 feet in maxi- 
mum thickness. The sinking 
of this foundation was a task 
of great magnitude, and it has 
been accomplished by means 
of rectangular caissons 8 feet 
in width by about 15 feet in 
length, which are sunk end to 
end, and entirely around the 
outside line of the building, 


down to bedroek. In order to 
key or dowel the adjoining 
blocks together, half-round 


forms are placed against the 
end walls of the caissons dur- 
ing the ramming of the con- 
crete. These are subsequently 
withdrawn, the abutting sec- 
tions of the caisson wall cut 
out, and the vertical circular hole thus formed is 
filled up with concrete tightly rammed in place. This 


not only keys the abutting sections of the walls to- 
gether, but serves also to seal them against the inflow 
That portion of the building contained with- 


of water. 


CORTLANDT SP 


View of the Huge Concrete Foundation of the Cortlandt Street Terminal 
Station of the Hudson Companies Tunnels. It Forms Practically an } 
Unbroken Rectangular Box 8 Feét Thick, 75 Feet Deep, 180 
The End Walls Will be 
Pierced to Admit the Five Tunnel Tracks. 


Feet Wide and 420 Feet Long. 


in this wall, and lying below street level, will have 
-three floors, the first below the street being the con- 
course floor, the second the station floor for the tunnel 
trains, and the lowest containing the power plant. 
Above the street level the building will be carried up 
as two separate structures, one on each side of Dey 
Street, built in the style of the Italian Renaissance. 
Up to the fourth story the building will be finished in 
polished granite and Indiana limestone; above that it 
will be of brick and terra cotta. An idea of the size 
of the building may be obtained by comparing it with 
the Broad Exchange building, at present the largest 
office building in Manhattan, which contains seven 
million cubic feet of space. It would take nearly three 
Broad Exchange buildings to fill the space occupied 
by the Cortlandt Street Terminal building, and in the 
four thousand offices will be accommodation for at 
least twenty-five thousand persons. This zreat popula- 
tion will be handled by thirty-nine elevators, which 
between them will probably handle some thirty to 
forty thousand people daily. 

Tue TERMINAL STATION.—The trains arriving from 
New Jersey will enter the station on five parallel 
tracks, which will extend entirely across the length 
of the building, and will be served by six platforms. 
There will be absolutely no switching. The trains, which 
will consist during the rush hours of eight cars each, 
the cars being provided with both center and end doors 
for rapid loading @nd_ unload- 
ing, will discharge their pas- 
sengers upon the. platform on 
one side, and receive their pas- 
sengers from the platform on 
the opposite side—an arrange- 
ment which entirely separates 
incoming and outgoing passen- 
gers, both on the platforms 
and on the cars, and conduces 
to great rapidity of handling. 

Passengers will enter the 
building upon the street floor 
and pass to the concourse on 
the floor below by stairways, 
inclined planes, and elevators. 
Here will be the waiting rooms, 
telegraph and telephone rooms, 
restaurants, and other conven- 
iences of a large railway sta- 
tion. Access will be had from 
the concourse to the station 
floor by stairways and eleva- 
tors. The cars, which will be 
built of steel, will be large 
enough to accommodate fifty 
persons. During the rush 
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One of the Caisson Forms Used in Building and Sinking the Huge Conerete Wall, 8 Feet 
Thick and 75 Feet Deep, Inclosing the Foundations of the Cortlandt Street Terminal Station. 


hours, it is proposed to operate eight-car trains on a 
headway of one and one-half minutes between trains; 
and as the passage under the river will probably aver- 
age only three or four minutes, a resident of Jersey 
City should be able to reach the shopping district or 
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over for the use of the Hudson 
Companies, who anticipate such 
an increase in traffic that they 
will need all the tracks in both 
the tunnel and surface stations 
to accommodate the trains. 
a 
A Sparklet Inflator, 

A handy device which shoulé 
possess many attractive fea- 
tures to automobilists has re- 
cently been introduced to the 
English market by the inven- 
tors of the Parsons non-skid de- 
vice for wheels. It is called a 
= sparklet inflator, and consists 
of a small cylinder charged 
with CO, gas, such as is used 
for the aeration of mineral 
It has been found that this gas exercises no 


waters. 


deleterious effect upon the rubber used for the manu- 
facture of the inner tube, and owing to the fact that 
exygen is absent, it is stated to be more suitable for 
inflation than air. 


The cylinder is fitted with a gage, 
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Plan and Section, Showing the Large Tunnel Station, 85 Feet Below the Pennsylvania Station, Jersey 
City, and Its Connection, by Tunnels Below the Hudson, with the Cortlandt Street Terminal), 
New York. The Heavy Black Lines Show, in the Plan, the Extent of the Completed Work. 


downtown district in from six to ten minutes after 
leaving the Jersey side. 

In conclusion, we may mention that as soon as the 
new Pennsylvania Railroad station at 338d Street has 
been completed, the big terminal station in Jersey 
City will be abandoned for steam trains and turned 


Building the Roof of the Hudson Street Station. 
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valve, and short length of rubber tubing for connect- 
ing it with the valve of the tire. All that is necessary 
is to attach the connecting pipe to the inner-tube valve 
piece, and open tbe valve controlling the passage of the 
gas from the cylinder, the gas issuing in a steady 
stream at a uniform pressure, as may be observed by 
reading the gage. Directly the 
tire is fully inflated, the gas 
supply is cut off by closing the 
valve, and the tube replaced. 
One great advantage in hand- 
ling cylinders charged with 
this gas is that no danger is 
incurred. In the remote event 
of a cylinder breaking no ex- 
plosion would result, but the 
liquid gas would rapidly evap- 
orate in the form of a mist. 
Hach cylinder, though only 
about 16 inches in length by 
2 inches in diameter, contains 
when fully charged sufficient 
gas for the full inflation of a 
tire 34.38 by 3.55 inches ten 
times, and the empty cylin- 
ders can be easily and cheaply 
recharged. As a labor-saving 
device these cylinders possess 
many advantages. A tire can 
not only be inflated expedi- 
tiously, but without that phy- 
sical effort required in accom- 
plishing the operation with a 


go 


foot pump, which in the case of a large tire which has 
to be inflated to a pressure of 90 pounds or more is an 
exhausting and tedious task. The convenience of these 
gas inflators was strikingly demonstrated on the occa- 
sion of the last Herkomer.trophy trials, when the com- 
peting Daimler cars were all equipped with this de- 
vice, and the saving in labor and time which their 
utilization effected was appreciated by the respective 
competitors. 
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‘The Seventh National Automobile Show. 

Last week, for the seccnd time, the Licensed Asso- 
ciation of Automobile Manufacturers held its show in 
Madison Square Garden. Some idea of the features 
of the new cars exhibited was given in a forecast of 
this show in our Automobile Number. A brief sum- 
mary of improvements notea is given herewith. 

Thirty-six different firms exhibited some 176 differ- 
ent gasoline pleasure cars. All but one of these 
firms showed a 4-cylinder car; six of them also ex- 
hibited a 6-cylinder car; one a car with an 8-cylinder, 
V-type motor; one a 3-cylinder, 2-cycle car, besides a 
car fitted with a 4-cylinder, 2-cycle engine as well; 
three, double-opposed cylinder cars, and one a light car 
with a 2-cylinder air-cooled V motor; while three ex- 
hibited a single-cylinder car, one of these being of the 
very light, air-cooled type. Practically all of these 
machines were fitted with engines having mechani‘cally- 
operated inlet valves in place of the old-style, suction- 
operated, automatic type. A majority of the engines 
had jump-spark ignition éither from a high-tension 
magneto or from the usual accumulators and coils. 
A small percentage was equipped with make-and-break 
ignition supplied with current from a low-tensfon mag: 
neto, and several were fitted with both systems. The 
use of mechanical lubricators appeared to be well-nigh 
universal. Imported ball bearings are employed lav- 
ishly on most of the large, high-priced cars; but roller 
bearings also find favor with many of the makers, one 
of whom calls attention to the fact that from the mo- 
tor to the rear wheels the power is transmitted solely 
on and by rollers. The special form of roller bevel 
drive which makes this statement possible, will be 
found illustrated in our Automobile Number. The 
sliding gear transmission is almost universally used, 
also, the only exceptions being some of the single, 
double-opposed, and 8-cylinder cars (which were fitted 
with a 2-speed planetary gear), and the light one- 
cylinder and two-cylinder V-motor cars, which had a 
friction-disk device. A large 4-cylinder limousine with 
a dynamo and electric motor in line with the crank- 
shaft and arranged so as to form a magnetic clutch, 
contained the only real novelty in the way of trans- 
missions. For novel mechanical transmissions, one 
has to revert to the Automobile Club show held last 
month in the Grand Central Palace. The most novel 
of these transmission gears will be found described in 
our Automobile Number. 

Other mechanical features noted on the new models, 
such as the driving of fans and lubricators positively 
hy gears, we have already commented upon. On one 
high-grade car that still uses a belt-driven fan, two 
round leather belts are used in place of the single flat 
belt employed by some of the other manufacturers. 
No automatic motor-starting apparatus—a feature of 
the recent Paris Salon—was shown; but this is an 
improvement that will come in time and that has been 
produced more quickly abroad on account of the of- 
fering of several special prizes. Small cylinders of 
compressed carbonic acid gas—at a pressure of 1,000 
Ibs. per square inch—are now to be had at a reason- 
able figure. These are used for inflating tfres and are 
fitted with a special reducing valve and gage by means 
of which any pressure up to 300 pounds can be had 
and indicated. About twenty tires can be inflated per 
cylinder. Compressed acetylene is also carried on 
most of the large cars. A recent improved system of 
compressing and absorbing this gas makes it possible 
to carry sufficient in a cylinder of medium size to sup- 
ply one ¥%-foot burner for 100 hours. Electric head- 
lights and searchlights fed by current from a dynamo 
run by the engine are still one of the developments 
of the future. One firm which builds a small dynamo 
for keeping the ignition cells constantly charged has 
worked out this idea on a small scale, and doubtless 
in another year we shall see its commercial application. 
A brillfant, never-failing light at night should always 
be instantly available when the car will run. 

The display of electric vehicles this year was large 
and interesting, there being no less than 29 pleasure 
vehicles of this type exhibited in the concert hall. 
No less than 17 of these were runabouts, having a 
radius of from 50 to 75 miles on a charge, and capable 
of speeds up to 20 and even 30 miles an hour. The most 
distinctive of these was modeled on the lines of the 
popular 4-cylinder gasoline runabout with rumble seat, 
the battery of 32 cells being placed forward under the 
bonnet. Fitted with a 314-horse-power motor hung for- 
ward of the rear axle, and driving it through bevel 
gears, this car is said to be capable of traveling at a 
speed of 80 miles an hour for 1% hours, or of making 
from 75 to 30 miles at a speed of 15 miles an hour 
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It is fitted with six speeds forward and three speeds 
backward. 

Another novelty in electric machines is the use of 
‘pressed steel frames and double internal and external 
expanding brakes on the rear wheels, in addition to an 
electric brake. A well-known manufacturer showed 
machines with interchangeable bodies. By removing 
six bolts the Stanhope body can be readily taken off 
and replaced by a closed coupé body for winter use. 
Still another variation of this idea makes it possible 
to transform an open rig into a closed coupé by setting 
the closed body upon the open one. Chain and gear 
drive appear to be about equally distributed among 
the electric vehicles. Where the former is used, it is 
sometimes of the single and sometimes of the double 
side-chain type. The necessary speed reduction from 
the motor to the countershaft is obtained generally by 
a special form of wide, silent chain. 

Besides the runabouts and other light electric ma- 
chines, a considerable number of heavy, closed vehicles 
were shown. These, as a rule, are fitted with about 
forty cells of storage battery, thus making them capa- 
ble of being readily recharged from the usual lighting 
circuits. Some makers, however, still cling to a reduced 
number of cells, though the general tendency seems to 
be to increase the number, even in the lighter rigs, to 
as many as twenty-four or thirty. The pasted form of 
storage battery is used almost entirely in the pleasure 
vehicles. The grids are made heavier in one type of 
these cells, thereby giving them a longer life although 
slightly increasing the weight. The Edison battery 
was not on exhibition in the present show, nor was it 
seen in any of the electric vehi'cles. 

So numerous were the exhibitors of parts and acces- 
sories, that every nook and cranny of the Garden, from 
the basement to the third tier boxes, was filled with 
small exhibits. Some of the most noteworthy of these 
were the displays of different steel makers, who are 
producing special grades of steel for automobile use. 
One company exhibited a crankshaft forged from a 
solid billet by bending and without taking any cuts 
out of the steel. In this way the grain of the steel is 
preserved, and a much stronger crankshaft is produced. 
A test of a small steel rod about a foot long and half 
an inch in diameter, by weighting-the rod at each end 
with 150 pounds, thus springing it out of line at the 
center 7-16 of an inch, and then revolving it rapidly 
with an electric motor, was most interesting. The to- 
tal number of revolutions was recorded by speed count- 
ers, and these were found to run up to nearly a million 
before the steel would break. Another firm exhibited 
a four-speed transmission, having double bevel gears 
for direct drive on two of the speeds, and which was 
said to have run 36,000 miles in a 4-cylinder car. The 
gears were in a remarkable state of preservation con- 
sidering the distance they had driven the machine. 

A number of quickly detachable rims of ingenious 
design and a self-healing inner tube formed the chief 
novelties in the tire line. One of the best quickly-de- 
tachable rims consisted of a ring with a groove into 
which a locking ring was expanded as soon as the 
tire-retaining ring was slipped into place. No tools 
whatever were required to operate this device. The 
self-healing tube had a central layer of silk waste and 
some gummy substance, which immediately closed up 
the hole if thetire was punctured. A considerable num- 
ber of non-skidding tires and protective bands were 
also shown. 

About a dozen different types of speedometers were 
on exhibition. Most of these were devised to operate 
by centrifugal force, and all of them required a flex- 
ible shaft from the wheel to the instrument when an 
odometer was combined with the speedometer. A new 
form of electric speedometer consisting of a voltmeter 
placed on the dash, and operated by current from a 
small magneto placed at the wheel, was the only one 
which did not require a flexible shaft, although it will 
be recalled there are several makes of air instrument 
in which merely flexible: tubing is necessary if the 
speedometer is used alone. A new form of imported 
instrument, besides the usual speedometer and total 
and trip odometer, had a clock combined in the same 
casing. 

A compressed-air brake applicable to any automo- 
bile was another novelty in the accessory line, while 
the use of compressed air for thfs purpose, and also for 
operating the clutch, was shown applied in a very 
thorough manner in a 60-horse-power touring car of a 
well-known make. This machine is a distinctively 
American production, and has incorporated in it ideas 
which will no doubt be copied by some of the foreign 
makers. 

The exhibit of commercial vehicles in the basement 
was not a particularly large one, its most striking fea- 
ture being the wse of the electric truck. Machines of 
this type have been adapted to a large number of pur- 
poses, and have been found to give a considerable de 
gree of satisfaction for city work. When ft comes to 
hauling large loads for long distances, gasoline trucks 
must necessarfly be used. The combination gasoline- 
electric truck has not yet made its appearance. Such 
a vehicle would seem to offer many advantages 
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Science Notes. 


At a recent meeting of the French Academy of Sci- 
ences, Prof. Delage read an account of a series of ex- 
periments made by M. Marage on the sense of hear- 
ing in fishes. Many difficulties were encountered in 
performing accurate experiments. If a fish be 
placed in a tank, the sound being reflected from all 
the walls, the animal having no clew as to the origin 
of the sound vibrations, will make no attempt at flee- 
ing. If, however, the fishes are experimented on in 
the state of liberty, these investigations will be found 
still more difficult. At all events, fishermen do believe 
in the sense of hearing of fishes. Marage used an 
India-rubber funnel to transmit the sound to the 
water, this funnel being tuned to the number of vibra- 
tions of the sound in question. The vowels a, e, i, 0, 
u, were produced within a range of four octaves, and 
with the energy generally used with deaf-mutes. The 
experiments were made on fishes, both at liberty and 
in captivity. In the latter case, a diver was able to 
perceive and to analyze the sound vibrations in the 
water to distances up to 100 feet. Although these vi- 
brations failed to show any effect on the fishes, M. 
Marage thinks it quite possible that the animals may 
hear the noises produced by fishermen. It should, 
however, be remembered that this rudimentary sense 
of hearing is compensated by highly-developed senses 
of touch and vision. 


The fact that a luminous emanation of variable 
shape will appear in the dark at such points on the 
surface of the earth below which there are extensive 
ore deposits at a more or less considerable depth, was 
recorded in Germany as far back as 1747. Immediate- 
ly before or during a thunderstorm these phenomena 
are said to be especially striking. Similar observa- 
tions have more recently been made in North America 
in the neighborhood of ore deposits. Though much 
should be ascribed to superstition and to errors of 
observation, the fact nevertheless has been confirmed 
by recent investigation. The electric emanation given 
off from the surface of the earth (see Prometheus, No. 
891) has in fact been repeatedly ascertained photo- 
graphically by Mr. K. Zenger. Plates coated with 
fluorescent substances were used. It may thus be 
taken for granted that the emanations in question 
occur with an especially high intensity at those points 
of the ground where good conductors of electricity are 
found in large amounts in the neighborhood of the 
surface of the earth, in other words, above ore de 
posits, which are very good conductors of the electric 
current. Lignite and coal, especially when containing 
pyrites, are fairly good conductors. The difference in 
the intensity of radiation as compared with points free 
from any ore would seem to be recognized by means 
of photography, thus affording to geologists a rather 
simple means of locating ore and even coal deposits. 


A force now almost universally recognized as {m- 
portant, but ridiculed a few years ago, is the corre- 
spondence schools. These schools betake themselves 
to the student wherever he may be and lay before him 
knowledge that he should possess. While it is true 
that much, if not most, of the information given him 
could be purchased at a price much less than he pays 
the correspondence school, still the student is not fa- 
miliar with technical literature and would not know 
what to buy. The correspondence schools make the 
selection and the student pays the bill. When all is 
said, however, about the superiority of the living 
teacher over the printed page, it still remains true that 
there are “many of us” and that it it impossible to open 
too many avenues for those who desire instruction. 
There should be no aristocracy of learning. Let each 
one get all he can in the way easiest for him and let ro 
one fortunate enough to secure a high grade engineer- 
ing education begrudge the lone engine-man far re- 
moved from books, schools, or persons of education, the 
little he may glean from his correspondence papers. 
William E. Curtis, the celebrated correspondent of the 
Chicago Record-Herald, never thought he was conduct- 
ing the greatest correspondence school in the world, 
nor did his vast number of readers ever realize that 
they were taking a corresponding course, until the ad- 
vent of the correspondence school. Yet the fundamental 
ideas in both lines of work are identical. The idea of 
the correspondence school is the one fact in educa- 
tional annals of the past twenty years that stands out 
prominently because of its pure bigness. Probably not 
less than two million people in the United States have 
taken one or more courses in some correspondence 


school. 
oo 


There are many massaging devices which call for 
the use of the electrical current, so that their employ- 
ment is restricted to homes and establishments where 
the electricity is available. A new apparatus recently 
placed on the market is driven by a water motor at- 
tached to the spigot. Ths head of water secured from 
an ordinary water supply is entirely sufficient for this 
purpose, and the apparatus is a handy combination ag 
well as an economical one. 


Jascary 26, 1907. 


Wuorrespordertce. 


The Gun Erosion Problem, 


To the Editor of the ScreNTIFIC AMERICAN: 

May an outsider ask a question about this gun ero- 
sion problem? 

Assuming that it takes less heat to soften some ne 
ingredient of the steel that it does the others, also 
that small particles of this softer substance are ex- 
posed to the intense heat of the burning powder, 
would this condition of things offer a weak spot for 
heat and friction (one or both) to break down the sur- 
face of the bore? 

Or, is it possible that there is some chemical affinity 
between one or more of the ingredients of the steel 
and one or more of the ingredients of the powder, that 
in the presence of the intense heat decomposes the 
surface of the bore? 

The laws of chemistry and physics have come to be 
so well understood, surely this problem would be solved 
if put into the hands of men who understood these 
sciences. WILLIAM R. Leg, M.D. 

[It is believed that the erosion may be partly due to 
chemical action; although the greater part of the de- 
struction is generally thought to be due to the fusion 
and carrying away of the metal surface by the great 
heat of the swiftly-moving gases, the irregularity of 
the erosion being due both to the composition of the 
steel and the successive local action of the gases.— 


EDITor.] 
—_-- i 


The Origin of the Word “Scientific.” 


To the Editor of the ScrenTIFIC AMERICAN: 

Could you tell me the origin of the word “scientific,” 
which shines in the name of your very excellent peri- 
cdicai? I have ‘succeeded in tracing it back to the 
middle of the thirteenth century, when the famous 
Robert Grosseteste, Bishop of Lincoln, uses the word 
Scientificus in a passage that might serve for your 
motto. 

Robert of Lincoln used the term scientificus in or 
about 1246 in a letter to Henry III., King of England, 
The passage appears in the letters of Robert, well edit- 
ed by H. R. Luard, 1861, in the Rolls series, page 350. 


The King had asked why the rite of anointing was ° 


used at the .public coronation of kings. The great 
bishop answered that he was no authority in secular 
state matters, but suggested that kings might be 
properly anointed at the coronation as members of 
the church are at the confirmation, when they receive 
episcopal benediction and the sevenfold spirit of wis- 
dom, understanding, counsel, might, knowledge, etc., 
as stated in Isaiah xi, 2. The Latin text calls it the 
“spiritus domini, sapientiae, intellectus. consilii. for- 
titudinis, scientiae, pietatis.” 

The great bishop offers a brief interpretation, and 
says: “Ad praedicta autem praecellenter agenda dono 
consilii decoretur (sc. rex), quo artificialiter et scien- 
tifice ordo hujus mundi sensibilis edocetur;” or in 
English, ‘‘to do well what is required of him, the king 
needs the gift of counsel, which teaches the proper 
order of this world in the spirit of true art and 
science.” 

Assuming that Robert used a new word—for he 
answered a new question—he did not act without some 
precedent. In saying artificialiter, he meant “filled 
with the spirit of the seven arts, grammar, rhetoric, 
logic, arithmetic, nfusic, geometry, astronomy. He 
adds that a true king should be taught scientifice, 
which means in the spirit of science, or filled with the 
genius of science. Robert might well use .the term, 
as he was justly called the first man of science in his 
day by Roger Bacon, himself a great man of science. 
The immediate precedent for scientifice was the com- 
mon use of similar terms in Scotus HErigena, whom 
Robert studied with care. Scotus Hrigena, also a 
British author, has sapientificus, potentificus, multi- 
ficus, etc., where the termination ficus means replete 
with. The earlier pacificus does not mean making 
peace, but filled with peace. 

The early divines frequently call the Bible d@eificus, 
meaning filled with the divine spirit, not making God. 
In the classics magnificus means filled with great- 
ness. Scientificus, in Robert of Lincoln, means filled 
with the spirit of science. He wishes his king to have 
the genius and spirit of the arts and sciences, not the 
technicalities of the school or the professor. 

The medieval church often called for scientific men, 
meaning men amply trained in liberal learning. 

You have honored the name “American,” and your 
distinctive ‘Scientific’ has a beautiful history and 
meaning. If Robert of Lincoln be the father of the 
term, no better could be desired; neither could a bet- 
ter age, for in 1246 England was happier, perhaps, 
than ever before or since; it was the age of cathedral 
building, of great learning inspired by Greek, the 
crusades, the rise of universities, the study of na- 
jure, and a galaxy of eminent men. The people were 
happy. Robert of Lincoln, Roger Bacon, Bracton, are 
studied to-day. 
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I congratulate you, and submit these notes as a 
starter for scholarship to enlarge and improve. 

Swampscott, Mass. C. W. ERnst. 

— fg ggg ge 
Some More ** Manin the Drift. 
To the Editor of the ScIENTIFIC AMERICAN: 

I ask to be indulged in submitting the following 
statements, as evidence of man in the drift; and hope 
they will prove of sufficient note to call forth expres- 
sions of judgment from those who are authority on 
such subjects, and especially on this class of evidence. 
Were the writer, after speculating many years, able 
to see one single weak point in the argument con- 
tained in these data, they would not have been here 
presented. The relics in evidence, a physical descrip- 
tion of three of which I here present, consist of ovate 
spheroids (egg-shaped), slightly flattened, as shown in 
transverse diameters, of syenitic or hornblendic gran- 
ite, so far as observed. The following table of dimen- 
sions is its own argument, as to the origin of the 
relics under consideration, as to whether they are the 
products of accident or design. 


Lines. Lines. Lines. 
No.1. No.2. No.3. 


Major axial circumference........ 483 320 309 
Minor axial circumference........ 460 306 297 
Major transverse circumference... 362 249 230 
Axial diameter (major axis)...... 177 117 114 


(superior)... 126 84 78 
(inferior)... 108 72 66 


No. 1 was taken from a drift moraine gravel bank 
two miles north of Massillon, Ohio, by an employe of 
the Cleveland, Lorain & Wheeling Railway. : 

Nos. 2 and 3 the writer obtained from a deep exca- 
vation for a street, on Deuber Heights, in the city of 
Canton, Ohio. Am positive they were taken from a 
depth of 10 feet or more, as they were found on top of 
dump after cut was 18 or 20 feet deep, and as further 
evidenced, the surface of No. 3 was, and still is, cov- 
ered with a calcareous incrustation, which could not 
have occurred had it lain near the surface. 

The figures showing the relative dimensions of these 
specimens, to me, display a marvelous and yet un- 
wavering set of facts. I have examined gravel, and 
boulder deposits by the acre, by the thousands of tons, 
and by the week, in the glacial gravel deposits of 
Stark, Tuscarawas, Columbiana, and other Ohio coun- 
ties; lacustrine gravels on Lake Erie and other 
beaches; fluvatile gravels on the beds of many rivers; 
and yet have never discovered a single one among the 
inestimable millions that the accidents of natural 
forces had formed in such perfect symmetry, and that, 
too, a type of a once vital organism. Bowlders of 
any form, the sizes of the subjects of this paper, are 
very rare in the drift. If practically all drift moraine 
bowlders of such sizes and materials are of the form 
and proportions of these types presented, why, if the 
work of accident, are not the smaller bowlders and 
gravels, which have been subject to the same mechan- 
ical manipulations, and other environmental process- 
es, reduced to the same forms, and in the same gen- 
erous proportions? There were two other specimens 
of like form and dimensions in the shanty of a ten- 
der of a gravel bank, at South Massillon (which were 
not measured), thus making an aggregate of five, 
strictly of one type in all essentials, found within a 
distance of nine miles. On the other hand, the small 
bowlders and gravels never present you with a single 
type of perfect outlines, or duplicates of any vital 
organism, though they are millions to the others’ one. 
Why not? E. V. Morse. 

Burton, O., October 28, 1906. 


Eh, edie qhcieaeeseleees, seat 
How the Ocean Got Its Saltness. 
To the Editor of the ScrentTrFIc AMERICAN: 

In Notes and Queries No. 10186, October 27, 1906, 
J.C. B. asks: “From what source does the ocean de- 
rive its intense saltiness, and how retain the same in 
uniform strength?” Your answer: “The salt now in 
the ocean has been in the past ages washed out of the 
land or dissolved from beds of salt in the earth to 
which the water gained access. The original water 
was fresh. It became salt by dissolving salt from the 
earth.” 

It seems to me your answer is not in accord with 
the teachings of geology. You do not explain how 
beds of salt were formed in the earth. Salt is not 
one of the elements, but a compound of chlorine and 
sodium, and these elements had to be in solution in 
water to enable them to get together. Prof. Alex. 
Winchell in his “Sketches of Creation,’ pages 294 to 
306, explains how salt was formed in-the earth and 
in the ocean, claiming that all salt beds are dried up 
remnants of the ocean. The great stratum of rock 
salt that lies more than 1,000 feet below the surface 
under southern Michigan and Canada, but is mined 
in Cayuga and Onondaga counties, New York, is a 
remnant of a dried-up gulf of the ocean that existed 
in the Silurian period, and extended from Milwaukee 
eastward beyond Syracuse, and from Mackinac on the 
north to Sandusky on the south. All other beds of 
salt were similar dried-up portions of the ocean. On 


Transverse diameter 
Transverse diameter 
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page 296 he says: “How the waters of the sea came 
into possession of their saltiness is a question of prime- 
val chemistry to which allusion has heretofore been 
made (pages 49 to 63). It was the resultant of the 
chemical actions which took place between the fire- 
born rocks and the chemical acids washed down by 
the primeval rains, and gathered with the ‘gathering 
together of the waters.’ ” 

On pages 49 to 63 he relates that at some stage of 


-development all the heavier elements, as silicon, alum- 


inium, iron, calcium, potassium, sodium, etc., consti- 
tuted a molten globe, which was surrounded by the 
lighter elements, hydrogen, oxygen, carbon, sulphur, 
chlorine, etc., in a gaseous state. When the condi- 
tions became sufficiently cool oxygen and hydrogen 
united and formed water, which fell as rain on the 
central globe, bringing down with it the carbon, sul- 
phur, chlorine, etc., in the {dtm of acids, which united 
with the various mineral elements, producing gypsum, 
Glauber and Epsom salts, ete. Carbonic acid united 
with calcium and produced lime. And now to quote, 
page 60: “Carbonate of lime refusing, for the greater 
part, to be dissolved in the sea water, wauld settle to 
the bottom and become limestone; while chloride of 
sodium—chlorine and sodium united, which is only the 
chemist’s name for common salt—remained in solu- 
tion, and this gave its characteristic salinity to the 
sea.” 

“ So this is when and how the ocean got its saltness, 
as defined by Prof. Alex. Winchell, who is quoted by 
ether geologists as authority on this subject. Its 
water was salty as soon as it became the ocean and 
chemical unions took place; it was never fresh water 
only while falling as primeval rain. C. W. BENNETT. 

Coldwater, Mich. 

_—eor + _____—_ 
Prevention of Railroad Accidents, 
To the Editor of the ScreEnTIFIC AMERICAN: 

In view of the recent terrible calamities on the rail- 
roads, I am led to inquire if there is not some possible 
preventive not yet utilized; and in this line I wish to 
suggest one for your consideration. 

Suppose every important switch were guarded by 
two responsible men instead of one—each one of these 
to be held responsible, as if he were the only one in 
charge—would it not reduce the chances of mistakes 
to a minimum? The banks employ two separate and 
independent clocks on their time locks, on the ground 
that they are not likely to both fail at the same time; 
and why should the lives of two whole trainloads of 
passengers be dependent upon the faithfulness or com- 
petency or vigilance of a single individual, when ex- 
perience shows that the best men do sometimes make 
mistakes? And in like manner the occupants of other 
important positions might be duplicated, so that any 
single oversight by one might be detected by his asso- 
ciate in time to avoid disaster. Under such conditions 
no mistakes would be likely to occur without a most 
culpable neglect of duty, in which case a much more 
severe penalty might reasonably be affixed, which 
would tend to secure the safety of passengers in a 
marked degree. EBEN BRown. 

Boston, Mass., January 4, 1907. 


The Current Supplement. 

The current SupPLEMENT, No. 1621, contains a most 
unusual variety of instructive scientific matter. The 
first of all is the opening article by the English corre- 
spondent of the ScrenTIFIC AMERICAN upon the com- 
bined ice-breaking, salvage, and survey steamer re- 
cently completed for the Canadian government. Next 
follows an illuminating exposition by F. W. McNair of 
some problems connected with deep mining in the Lake 
Superior copper district. Readers of the SCIENTIFIC 
AMERICAN will doubtless recall the gyrostatic device 
invented by Otto Schlick, the well-known German ma- 
rine engineer, and described some time ago in these 
columns. Mr. Schlick’s device was intended to pre- 
vent the rolling and pitching of ships at sea. Since 
the publication of that article the gyrostat has been 
practically tested on a German vessel, and in the cur- 
rent SUPPLEMENT Mr. Schlick himself gi'ves the results 
of that experiment. The first installment of an impor- 
tant treatise on the new electric lamps appears. In this 
series of articles the new metallic filament lamps will 
be thoroughly discussed. L. Ramakers writes on the 
great wireless telegraph station at Nauen, Germany, 
of which we have been hearing much of late. Mr. A. E. 
Potter contributes a well-considered article on vari- 
ations in horse-power developed by automobile gas en- 
gines. The excavations which have recently been made 
on the site of the ancient Chaldean city of Sirpourla 
throw much light upon ancient art. The Paris corre- 
spondent of the ScrENTIFIC AMERICAN contributes an 
illustrated article on these excavations. Miss Rose 
O’Halloran, whose solar research work is known to 
every astronomer, writes on the decline of the sun- 
spot maximum. To the layman it would not appear 
to be difficult to prove the existence or non-existence 
of the relation between intelligence and brain weight, 
but the difficulty of the problem is told in an instruc- 
tive article published in the current SUPPLEMENT. 
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THE WORK OF THE ROTARY SNOW PLOW. 


BY WALDON FAWCETT. 

On the American railway lines which are called 
upon during the winter to combat the heaviest drifts 
of snow, the form of plow known technically as the 
rotary is rapidly superseding all other forms of appa- 
yatus for clearing paths for trains. It is this inter- 
esting adjunct of the equipment of the up-to-date 
steam road that has rendered possible the mainten- 
ance of communication in the face of blizzards on 
lines that traverse the higher levels of the Rocky 
Mountains—steel-tracked highways that in some in- 
stances attain an altitude of 11,000 to 12,000 feet above 
sea level. 

The rotary, in the present scope of its operations, is 
a comparatively recent innovation. The transconti- 
rental railroads were largely dependent in the early 
days upon the hand shovel as a means for clearing the 
tracks, and it was frequently necessary to detail all 
available employees of the road for this labor in order 
to keep the trains moving. In some instances locomo- 
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form the propeller of a steamship, is, in the case of 
the average plow, from eight to twelve feet in diame- 
ter, although this latter dimension is exceeded in the 
case of the largest rotary in the world, which is a 
feature of the rolling stock of the Denver, Northwest- 
ern & Pacific Railway—the Moffat road in Colorado. 
The snow screw of a rotary is made up of a series 
of hollow, cone-shaped steel scoops, each equipped 
with a knife. As the wheel revolves at high speed, 
these blades strike the snow and ice, loosening it and 
throwing it into the scoops. The wheel proper is in- 
closed in a metal hood, at the top of which is a square 
opening or funnel. By the revolution of the wheel 
the snow caught up by the scoops is thrown through 
this opening with great force, and the funnel is so 
shaped that the snow is hurled in an oblique direction, 
and caused to fall at a distance of from fifty to one 
hundred feet from the side of the track, according to 
the speed at which the wheel is being operated. More- 
over, the hood is given an inclination so that the 


falling snow does not descend upon the top of the 
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a@ speed exceeding four miles per hour. The weight 
and character of the snow also dictates the speed at 
which the snow screw is operated, the latitude allowed 
being that between one hundred and fifty and three 
hundred revolutions per minute. 

A pilot stationed in a pilot house at the forward end 
of the rotary directs all the operations of the plow, 
not only regulating the speed of the snow screw in ac- 
cordance with the fluctuations recorded by a resistance 
indicator, but also communicating to the engineers of 
the locomotives in the rear the necessary instructions 
regarding the increase or diminution of speed as cir- 
cumstances may necessitate. It is claimed that a 
rotary plow could be successfully operated, on the 
auger principle, in snow of any depth, if means be 
found tc get rid of the snow excavated. 

Aside from its increased efficiency, the rotary has 
recommended itself to railroad officials by reason of 
the economy of its operation as compared with the 
“gsouger” type of plow. A rotary never requires more 
than two locomotives to push it through the heaviest 


At the Rear ef a Rutary Snew Plow Patting Up a 


Meuntain Side. 


tives in strings of three, four, or more, forming im- 
provised battering rams, were employed to aid the 
hand-shovelers, but the danger of derailment was so 
great that the practice had to be abandoned except 
under especially favorable circumstances. 

However, this rather primitive method of employing 
the locomotive as a snow fighter pointed the way for 
the invention of the push plow or “gouger,” which 
might be termed the immediate predecessor of the 
present-day rotary. Indeed, the wedge-shaped plow 
which “bucks” the drifts, impelled by the force of 
several locomotives behind it, is a type which yet 
finds extensive utilization on railroads which are sel- 
dom called upon to cope with a heavy snow blockade. 

The rotary, which has revolutionized the method of 
battling with an excess of snow, is, in its principle of 
eperation, radically dissimilar to the earlier design 
of snow plow in that, instead of scooping or shoveling 
aside the snow by mere force of impact, it virtually 
burrows or bores its way through the barriers pre- 
sented. This is accomplished by means of a large 
wheel or snow screw located at the forward end of the 
machine. This wheel, which somewhat resembles in 


The Clenud ef Snew Tessed by the Plow as It Plunges On. 


The Strongest Weoden Railway Statien in America, Situated at Cerona, Cel., in the Recky 


Mountains at an Altitude ef 11,660 feet. 


rotary, and bury the machine in a drift of its own 
making. 

Locomotives are, of course, required for the propul- 
sion of the rotary, but the snow screw is actuated by 
an independent engine of a design somewhat in ac- 
cord with the familiar marine type. The rotary must 
withstand the force of the pushing engines behind as 
well as counteract the side motion of the large wheel, 
and consequently the roof and sides of the machine 


as well as the framework are of iron and steel con-. 


struction, and the machinery is set as near to the 
ground as possible, in order to contribute to its sta- 
bility. The weight of the average rotary, complete 
with tender for fuel and water, considerably exceeds 
one hundred tons. 

A rotary traversing a snow-blocked track is operated 
at a speed varying from two to twelve miles per hour, 
according to the character of the drifts encountered. 
The plow can burrow through light or soft snow at 
the last-mentioned speed, but when densely-packed 
hanks are encountered, which have ice formations four 
or five inches in thickness scattered through the snow, 
it is seldom considered safe to attempt to operate at 


drifts, whereas it was nothing uncommon, when the 
wedge-shaped plows were almost universally employed 
on the Rocky Mountain divisions of the railroads, to 
see seven locomotives employed to furnish the requi- 
site energy to shove one of the old-fashioned plows 
through heavy drifts. At certain seasons of the year 
almost every passenger train on the mountain roads 
is preceded by a rotary. This-is necessary by reason 
of the fact that in exposed locations a strong cross 
wind will, in as short an interval as fifteen minutes, 
pile u» a formidable drift in a location that has been 
cleared by a rotary. In the region that might be 
lermed the home of the rotary, it is nothing unusual 
for an aggregate snowfall of more than 42 feet to be 
recorded during the season. 
— ee 

The results have been published of tests of auto- 
matic couplers submitted to a commission of Russian 
railroads in response to an offer of prizes in an interna- 
tional competition for the best automatic coupling. 
Not a single coupler has been considered to meet the 
conditions laid down. No first or second prize was 
given, but a third prize was awarded to L. Boireau. 
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AN EXPOSITION OF SAFETY DEVICES AND INDUSTRIAL 
HYGIENE. 

The general public realizes in a vague sort of way 
that nearly all industries are more or less dangerous 
to those engaged in them, and that a good many work- 
ers are killed or in- 
jured yearly in the 
pursuit of their voca- 
tions. Possibly it is 
better for the peace of 
mind of that curiously 
apathetic creature, the 
general public, that it 
is not more thorough- 
ly familiar with the 


absolutely frightful 
cost of the “victories 
of peace.” Every now 


and then the reports 
of the Interstate Com- 
merce Commission up- 
on the price of rail- 
roading in human life 
and safety arouse in- 
dignant press com- 
ment throughout the 
country. Unfortunate- 
ly, the excitement 
soon passes away un- 
der the impetus and 
drive of our American 
life, and the whole matter is forgotten until—the next 
time. It is necessary for the welfare of the entire 
people that there should be an awakening and a recog: 
nition of the price in lives and suffering which we 
yearly pay for our industrial triumphs. The American 
Institute of Social Service: has been actively engaged 
during the past 
few years in dis- 
seminating in- 
formation con- 
cerning the ter- 
rible conditions 
obtaining, means 
for bettering 
these conditions, 
and data regard- 
ing the progress 
which has been 
made abroad in 
methods of in- 
dustrial safe- 
guarding. To 
further this pro- 
paganda, an Ex- 
position of Safe- 
ty Bevices and 
Industrial Hy- 
giene will be 
held at the Am- 
erican Museum 
of Natural History, New York city, from January 28 
to February 9, under the auspices of the American In- 
stitute of Social Science. 

How imminently necessary it is to awaken the pub- 
lic conscience in this regard is shown by an array of 
figures compiled by the Institute, which are positively 
staggering in their fearful magnitude. For instance, it 


A Device to Prevent the 
Scattering of Fragments 
from an Exploding 
Gage-Glass. 


Guard for a Heavy Grinding Machine. 


Device for Starting Gas Engines. 


The Chain Prevents the Scattering 
of Fragments if the Stone Should Burst. 
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has been shown that there are some 80,000 more people 
accidentally killed in the United States in four years, 
than ali who fell in battle and died of wounds on 
both sides during the four years of our civil war. In 
other words, in the same length of time 53 per cent 
more people are killed in industrial occu- 
pations than two great armies could de- 
stroy in a war of exceptional bloodiness. 
Every year we are killing over twofold 
more than perished by violence in both 
the French and English armies during the 
Crimean war. It has been demonstrated 
that there are nearly 3,500 fatal accidents 
in New York city every year. The census 
for 1900 shows that during that year there 
were reported 57,513 deaths by accident and 
violence in the United States, with an ac- 
companying number of non-fatal casualties 
many times greater. Without increase of 
the annual rate reported by the govern- 
ment in 1900, there vill be 575,000 persons 
killed every ten years, besides some 5,000,- 
000 injured, even if the proportion of ac- 
cidents to the population should prove to 
be no greater in this country than that of 
France. According to President Strong of 
the Institute, this would be equivalent to 
massacring every inhabitant in three cities 
the size of Indianapolis, Kansas City, and 
Denver every ten years, and at the same time maim- 
ing and mangling every man, woman, and child in 
Washington, Oregon, California, Nevada, Utah, New 
Mexico, Arizona, Colorado, Wyoming, Idaho, Montana, 
and Oklahoma, and doing it every ten years. 

It would almost seem that the people of this coun- 
try have either become reconciled to this terrible state 
of affairs, or are entirely ignorant thereof. It is un- 


doubtedly true that many accidents cannot be fore- 
seen, and are inevitable in spite of all possible pre- 
cautions. Nevertheless, the work carried out by cer- 
tain socfeties in Europe has shown that beyond ques- 
tion the greater portion of industrial accidents are 
preventable. We must not, however, imagine that ac- 
cidents have been reduced to a minimum abroad. Sta- 


Guards and Holders for Acid Carboys. 
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tistics demonstrate that in Germany, a country re- 
markable for its thorough governmental supervision 
of industrial conditions, and painstaking care on the 
part of its employers to safeguard its workmen, of 


15,970 accidents investigated, 53 per cent were avoid- 


Dust-Absorbing Device for Surface-Grinding Machines. 


able. At that rate it is but fair to assume that in this 
country more than three-quarters of the accidents are 
preventable. 

In most of the European countries social and in- 
dustrial science of this character is far in advance of 
similar phases of human endeavor in the United States. 
There are numerous societies in France, Germany, 
Austria, Belgium, and Holland, devoting themselves 
solely to better- 
ing the condi- 
tions under 
which the work- 
man_ procures 
his livelihood. 
Among the best 
features of these 
associations are 
the permanent 
museums for 
exhibits of in- 
terest in this 
connection. 
Among these are 
the Paris Mu- 
seum of Secur- 
ity, organized in 
1905; the Berlin 
Museum of Se- 
curity, organized 
in 1903; the Mu- 
nich Museum of 
Security, organ- 
ized in 1900; and the Amsterdam Museum of Security, 
organized in 1893. These societies carry out their 
purpose in the usual manner, by means of permanent 
and temporary expositions, regularly published bulle- 
tins and periodicals, and illustrated lectures. 

The attitude of sO many of our manufacturers, who 
maintain that a man, foolish enough or Careless enough 


A Dough-Working Machine Provided with Device to Prevent the Fingers of the 
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to be injured in the pursuit of his vocation, deserves 
no sympathy and gets merely what he deserves, has 
been a great obstacle to the furtherance of industrial 
safeguarding of American workers. This attitude is 
more than shortsighted; it is almost negatively crim- 
inal. Human nature is not perfect, and the fact that 
we are human and are prone to ignorance or even care- 
lessness and negligence, is but an argument in favor 
of making allowance for such very human weaknesses. 
Legally, it is considered the duty of the employer to 
furnish the employee with proper implements and a 
proper place to work. Should he fail to do so, he is 
liable for any resulting accident. And ethically, it is 
equally his duty to safeguard the worker from the re- 
sults of his own failings, due to natural and human 
weaknesses. Until we learn in this country that hu- 
man life and human security are of greater value than 
the material dollar, until we learn that it is not cheap- 
er to fight damage suits than to incur initial expense 
in the prevention of industrial homicide, the seeds of 
progress in industrial security must fall largely on 
barren ground. Happily there are signs of a 
more general realization in the future of the ter- 
yible cost at which our commercial activity 
progresses. It is to be sincerely hoped that the 
forthcoming exhibition will arouse at least a tithe of 
the attention of which it is worthy, and that it will re- 
sult in opening the eyes of some of our captains of 
industry to this terrible underlying phase of nearly 
ail of our producing interests. 

The accompanying engravings are indicative of the 
character of the propaganda as evidenced by the exhi- 
bition itself. The exhibits consist of devices for safe- 
guarding the lives and limbs of workmen and prevent- 
ing accidents under the ordinary conditions of life 
and labor to which the general public is exposed. Many 
different types of machines are shown in operation, in 
the form either of models or of actual devices. With 
these are shown the safeguards to be used in connec- 
tion with the machines. The section of industrial hy- 
giene includes improved dwellings, methods for the 
prevention of tuberculosis and other diseases resulting 
from dangerous occupations, respirators and devices for 
supplying and maintaining pure air for the man work- 
ing under conditions where this is necessary, and ex- 
amples of first aid to the injured. 

Among the safety devices exhibited are many inge- 
nious and interesting constructions. They include a 
guard for large grinding machines, which is composed 
of a chain with large links through which is woven a 
long strip of steel. The chain embraces almost the 
entire circumference of the grindstone. The steel band 
stiffens the chain, which is mounted in place by lateral 
members of steel. If the grindstone should burst, it 
would be impossible for the fragments to fly off tan- 
gentially, and the lateral supports would prevent pieces 
from escaping at the sides. Another useful device il- 
lustrated herewith is a buzz-saw guard consisting of an 
adjustable frame which fits over the saw, and which is 
automatically displaced as the saw works its way into 
the wood which is being cut up. The wood itself gradu- 
ally displaces the guard, and when the work is with- 
drawn, the guard returns to its normal position cover- 
ing the entire saw. In many industries a dangerous 
feature is found in the ever-present dust, which is in- 
haled by the workmen and, in many cases, eventually 
leads to consumption and other diseases. One of the 
devices on exhibition is a dust-absorbing apparatus for 
a surface grinding machine. It comprises a box con- 
nected with a movable absorption pipe, through which 
an aspirator draws the dust. The box is mounted 
above the work close to the grinder. 

Among the most unpleasant of the various accidents 
liable to occur in the shop is injury due to acids. The 
exhibition includes various guards and devices for sul- 
phuric and other acid carboys. These devices prevent 
the breaking of the bottles, and permit of the easy de- 
canting of the contents. Another safety device, which 
is of the greatest simplicity, but of the greatest impor- 
tance, is the gear-wheel guard illustrated in another of 
the accompanying engravings. It consists merely of a 
metal band shaped to conform to the outline of the 
wheels, and mounted closely about their peri'pheries. 
This simple guard is very effective in preventing the 
workmen from coming into contact with the teeth of 
the moving gears. 

Another device consists of adjustable gratings, which 
render it impossible for the operatives to have their 
hands injured by the rolls of a dough machine. The 
grating swings avcut the upper roll, and is so formed 
that the work can be slipped underneath it between the 
rolls, while at the same time it is impossible for the 
workman to pass his hand far enough under the grat- 
ing to be liable to injury. The device is so constructed 
that the movement of the rolls is governed by the posi- 
tion of the grating, which thus serves not only as a 
guard, but also as a convenient means for governing the 
operation. 

There is often an element of danger in the gage 
glasses used in connection with boilers, tanks, or other 
apparatus; for these glasses often burst under excessive 
pressure, and the flying fragments of glass thereby be 
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come projectiles which are dangerous, to say the least. 
One of the devices illustrated herewith is designed to 
prevent the hurling about of these glass fragments. It 
consists of a protecting casing of exceptionally strong 
glass mounted about the gage glass. A broken glass 
can be easily and expeditiously replaced with this de- 
vice without interrupting the operation. 

The object of this exposition is to direct the awaken- 
ed public opinion to the necessity of active steps toward 
lessening the causes of accidents endangering the life 
and safety of the American workingman, and by means 
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of a permanent museum of security, where all prob- 
lems of such safeguarding can be studied in working 
detail, to effect permanent industrial betterment. 
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Cold Galvanizing for Iron and Steel. 
BY A. FREDERICK COLLINS. 

Cold galvanizing or electro-zincing is an American 
process devised for giving iron and steel a protecting 
coat of zinc, and this is accomplished by electroplating 
the objects instead of dipping them into a molten 
bath. 

Prior to the introduction of the new process it was 
necessary to melt up a large amount of zinc and to 
heat the iron and steel to be treated to a temperature 
equal to that of the molten zinc, when the objects were 
plunged into the latter metal. 

The older process offers numerous disadvantages, 
and among the most important may be mentioned that 
the strength of the iron and steel thus coated is often 
considerably reduced and that screws and other thread- 
ed fittings usually have to be recut. Again, there is a 
considerable loss of zinc by oxidation due to the high 
temperature required, while the iron tanks are in time 
destroyed, due to the combination of the heated zinc 
with them, and finally the operator can not control the 
thickness of the deposits. 

On the other hand, the one advantage the hot pro- 
cess has over the electrolytic or cold one is that the 
slower rate with which the zinc is electrolytically de- 
posited makes the initial cost of the plant more than 
for the hot process, but, as Profs. Burgess and Ham- 
buechen have pointed out, it should be borne in mind 
that the cost of one cubic foot of electroplating bath 
is only a small fraction of that of the hot galvanizing 
bath. That is, one cubic foot of zinc weighing 400 
pounds, has a value of about twenty dollars, while one 
cubic foot of plating solution can be supplied for about 
50 cents, and the anodes to furnish the zinc to the 
bath may be roughly stated to be from one to two dol- 
lars per cubic foot of solution. 
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The fact that zinc forms a good, cheap and durable 
coating for iron and steel made the wasteful hot 
process of galvanizing with all its disadvantages very 
profitable, and it is well known that zine is far su- 
perior to tin or lead as a protecting medium, since it 
is electro-positive to iron and consequently it will be 
attacked before the iron when these metals are ex- 
posed to corrosion. 

There are many valid reasons why the American 
electrolytic process of cold galvanizing, introduced by 
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the Hanson & Van Winkle Company in this country, 
is better than the imported process of hot dipping; 
for instance, there is the all-important one of economy, 
since a large saving is effected in the metal; in many 
cases a deposit of one-tenth of the zinc used in the hot 
process will give better protection, owing to its uni- 
form distribution as well as to the chemical purity of 
the zinc deposited. 

In an electro-deposit of -zinc the adhesion is per- 
haps even better than where the metal is applied hot 
and it is certainly more flexible, and if metal is in 
sheet form it can be more easily spun, or if in wire it 
can be twisted without the zinc coating splitting or 
cracking, while the temper of the most delicate spring 
can be maintained uninjured. 

While dipping in the hot metal is the quickest when 
everything is in readiness, there is usually a saving of 
time by using the cold process, for it is always ready 
to operate and no time is lost, and an _ especially 
commendable feature of cold galvanizing is that it 
permits objects that are soldered to be coated. The 
work prior to being galvanized is cleaned as for nickel 
plating and other like operations when it is suspended 
in a tank, and almost all work can be given a protect- 
ing coat of zinc in from twenty to thirty minutes. 

Zinc when it is deposited electrically is much more 
even and the coating more dense than can possibly be 
obtained by the hot dipping process. 

Prof. Burgess has stated that the degree of protec- 
tion offered by zinc is proportional to the thickness 
of the thinnest part of the coating, and therefore 
electro-galvanizing enables a greater protection to be 
obtained with a given amount of zinc than does the 
hot process, while the greater purity of electrolytic 
zinc, together with its greater density, gives it for 
equal thickness of coating an efficiency in resisting cor- 
rosion of 50 to 100 per cent greater than that of the 
hot process. 

By using the electro-galvanizing process the thick- 
ness of the deposit may be controlled within com- 
paratively wide limits, whereas with the hot process 
a very limited difference in thickness can be obtained 
and this only by increasing or decreasing the temper- 
ature of the molten zinc. 

Where iron or steel objects that have lines engraved 
upon them, or have depressions cut into them are to 
be protected by galvanizing, if the hot process is used, 
the detail is lost by being filled in and the work must 
be gone over again, making it very expensive. Cold 
galvanizing acts diametrically opposite in that it does 
not fill up the depressions, hcwever fine, but brings 
them out if anything more clearly. 

As to the adhesive qualities of the deposits obtained 
by the opposed processes, there is probably little dif- 
ference, though electro-metallurgical experts claim bet- 
ter results where cold galvanizing is used, but in 
either case the coating of zinc becomes closely allied 
with the iron or steel between the contact surfaces. 

Cold galvanizing is now extensively used for zinc- 
ing articles of steel, gray and malleable iron, ranging 
from screws and bolts to architectural iron. In ad- 
dition sheet iron and steel, band steel, hoops, bicycle 
and automobile rims and spokes, telephone and tele- 
graph fittings, and the like are being successfully 
treated. 

A plant for electro-galvanizing comprises a low 
voltage compound wound dynamo, ammeter and volt- 
meter, connections, tank for solution, with fittings, so- 
lution or material for solution, cast anodes and a 
cleaning outfit for preparing work, all of which may 
be procured at small expense. 
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Superheater Trials on a Battleship. 

The battleship “Britannia” is the first warship to be 
fitted with steam superheaters, and the analysis of the 
results of her trials is interesting, as it reflects light 
on the economy of the system. Six of the boilers in 
the “Britannia” had superheaters in the uptake, and 
as this number was equal to drive the engines at one- 
fifth of their power, it was decided to run two trials, 
each of thirty hours’ duration, the one with ordinary 
steam and the other with the steam superheated to 
the extent of 90 deg. F. The result was to reduce the 
coal consumption by about 15 per cent, and to reduce 
also the temperature of the gases escaping from the 
funnel by 50 deg. In other words, with ordinary steam 
the coal consumption was 2.07 pounds per horse-power 
per hour, as compared with 1.77 pound while using 
superheated steam. Again, on the higher power trials 
the influence of the superheating of part of the steam 
had its effect as on the trial at 70 per cent of the power 
the coal consumption was 1.5 pound per I. H. P. per 
hour and at full power 1.838 pound. It is, however, at 
low powers that the gain is most wanted, as then the 
consumption is high owing to the auxiliary machinery 
taking such a large portion of the steam. Moreover, 
warships run for the greater part of their time at low 
power, so that if the gain of 15 per cent shown on 
trial can be maintained in service, the coal bill for 
the year will be appreciably lessened.—The Journal of 
Electricity, Power and Gas. 
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SOME MORE ELECTRICAL DEVICES FOR THE 
HOUSEHOLD. 

In no discovery of the: past few years‘has public in- 
terest been so centered and retained as in the appli- 
cation of electricity for domestic purposes. A year ago 
the first electrical house in Schenectady was the won- 
der of the world. To-day there are several homes in 
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the great Electrical City, and elsewhere, wherein all 
the heating, cooking, lighting, and power is supplied 
by electricity, and there are thousands of houses par- 
tially equipped with the electrical devices. 

Invention and research have been constantly at work 
perfecting new devices to be installed in the electrical 
homes. The three very latest utensils are the electric 
corn popper, electric milk warmer, and the electric 
shaving mug. 

Of the host of electrical household utensils, the new 
electric corn popper is the daintiest. Attach the con- 
nection with the electric light socket, and the children 
can pop corn on the parlor table all day without the 
slightest danger or harm. In a very few minutes 
after the switch is turned, the pan is hot enough for 
the corn. The device consists of a double aluminium 
vessel holding about a quart, with the heating units 
concealed underneath. A wire cover keeps the rapidly- 
popping kernels from flying out on the floor. The 
popper is mounted on two small rubber-tired wheels, 
making it easily shaken. The whole is vibrated with 
a short wooden handle. Nothing easier or simpler can 
be imagined in the line of a corn popper. The results 
are far better than the old way of building a red-hot 
fire in the kitchen range, and suffering from the heat 
while popping the corn. With the electric corn popper 
there can be no poor results if the corn is good. 

The new electric shaving mug will be welcomed with 
delight by the traveling men. It is small enough to be 
readily carried, and where the hotel is equipped with 
electric lights it will supply all the hot suds and hot 
water a man wants to shave with. The soap disk is 
easily removed, which turns the vessel immediately 
into a half-pint water heater, to put the finishing 
touches on the shave. 

Another invention which is destined to become a 
necessity in every household where baby rules supreme 
is the electric milk warmer. When baby wants some- 
thing to eat in the night (and he or she usually does), 
some one must get up and warm milk on the stove, 
else there will be no rest in the house that night. Now 
ail this is changed. A turn of a switch at the head of 
the bed, and the milk, made ready before retiring, is 
instantly heating, and by the time papa has his feet in 
his slippers, it is warm enough to be given the child. 

The electric chafing dish has been wonderfully im- 
proved, and the new utensil is the result of careful 
study and experiment. Welsh rarebits a la electricity 
are now easy enough. 
The new d@ish is of 
handsome design, and 
once connected with the 
electric light socket, 
the simple throwing of 
a switch prepares it for 
immediate use. There 
is no flame, soot, use- 
less heat, danger, or 
giving out of “alcohol” 
at the critical moment. 
A kindred utensil is the 
electric coffee perco- 
lator, which is a very 
simple device. The 
steam generated under 
the bell valve forces 
the water and steam 
up through the _ tube 
into the glass globe, 
where it falls in the 
form of a fine hot spray 
on the ground coffee, 
and percolates back into 
the — reservoir. The 
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main features are its simplicity in operation and the 
perfect control of the heat. The coffee cannot boil or 
“cook.” Consequently it retains its sweet aroma and 
its strength and color. 
er ee 
The Use of Wireless Telegraphy for Deterniining 
Longitude. 

After special experiments made between Potsdam 
and Ober-Schéneweide (near Berlin) had shown that 
coherers used as wireless telegraphy detectors, really 
constitute instruments of precision, the Potsdam Geo- 
detical Institute undertook investigations in order to 
test, on a large scale, a possible application of wireless 
telegraphy to the determination of longitudes. A con- 
venient opportunity was afforded last summer by a de- 
termination of longitude between Potsdam and the 
Brocken (Hartz Mountains). These experiments in 
which a comparison as directly as possible between re- 
sults secured by the ordinary method and wireless 
telegraphy respectively was to be obtained, were car- 
ried out by Prof. Th. Albrecht, in conjunction with 
some other scientists, and with the assistance of the 
German Postal Department. An exchange of signals 
was carried out both by means of ordinary and wire- 
less telegraphy from June 21 to July 10 between Pots- 
dam and the Brocken. 

Wireless telegraphy signals were transmitted ex- 
clusively from the mammoth wireless telegraph sta- 
tion erected at Nauen, near Berlin, which is 32 kilo- 
meters (20 miles) distant from Potsdam and 183 kilo- 
meters (114 miles) from the Brocken Mountain. As in 
connection with these signals no compensation of cur- 
rent intensities (in opposition to ordinary telegraphic 
signals) could be obtained, such tests had to be ex- 
tended to different current intensities (viz., full, half 
and one-quarter respectively of the energy of electric 
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waves sent out from the station) while a considerable 
number of couples of coherers was used in order to 
eliminate any defects of individual apparatus. A 
number of more or less extensive series of observations 
was obtained’ on eleven evenings, five days being lost 
on account of-outside disturbances, while the disturb- 
ance due to atmospheric electricity was so considerable 
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on four stormy days as to prevent any wireless tele- 
graph service between the two stations. 

From the extensive experimental material it is in- 
ferred that the degree of accuracy of.the individual 
signals, both in the case of ordinary and wireless tele- 
graphy is 0.02 second, and that of the definite clock dif- 
ference in the case of ordinary telegraphy (120 signals 
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being gi-ven during each evening) 0.002 second, and 0.003 
with wireless telegraphy in the case of 50 signals each 
time. 

No differences in the working of the coherers could 
be noted, while departures between the two kinds of 
signals remain within the order of one-thousandth 
second. In any case the readings should be extended 
to several series of signals using different coherers. 

By comparing the results obtained by Prof. Albrecht 
in the case of full, half and one-fourth energy of the 
electric waves respectively, the very remarkable result 
is obtained that there is no variation of the resulting 
clock difference due to the current intensity. 

In order to allow as many signals as possible to be 
recorded, Prof. Albrecht recommends using, in the 
case of such determinatiens of longitude, an excess of 
electrical energy in connection with fairly large an- 
tenne. In order, on the other hand, to compensate the 
influence of atmospheric disturbance in the case of an- 
tenne of greater capacity, the coupling between the 
primary and secondary coils should be as loose as pos- 
sible. 

In the case cf the experiments referred to all 
conditions had been chosen rather unfavorable. The 
two stations were situated at rather unequal distances 
trom the transmitting station—32 km. (19 miles) and 183 
km. (114 miles) respectively; one being located on a 
mountain 1,141 meters (3,742 feet) in height which, ow- 
ing to its isolated position and its marshy surroundings 
was rather subject to atmospheric disturbances, while 
the output of the transmitting station was only a 
fraction of the ultimate figure which will be obtained 
after its completion. 

Furthermore, atmospheric conditions during these 
trials were by no means favorable, the summit of 
Brocken Mountain being surrounded by clouds during 
more than half of the days of observation. 

An interesting point which has not so far been 
touched upon in the case of wireless telegraph signals, 
is the time of transmission of thecurrent. It has been 
generally supposec that electric waves are propagated 
at the speed of light. If this be true, a difference in 
distance amounting to 151 kilometers (93 miles) 
would correspon. with a time of current transmis- 
sion of one two-thousandth part of a second. 
Now by comparing the results obtained with the aid 
of either wireless or ordinary telegraphic signals 
this figure is found to be actually true. From the 
above experiments it is 
inferred that wireless 
telegraphy is fully able 
to replace ordinary 
telegraphy for the 
practical determination 
of longitudes. 
e+ 


Parlor Corn Popper. 


The average daily 
supply of water deliv- 
ered to London from 
the Thames River dur- 
ing August last was 
138,599,861 gallons; 
from the Lea, 42,085,000 
gallons; from _ springs 
and wells, 67,077,451 
gallons; from ponds at 
Hampstead and High- 


gate, 3,000 gallons. The 
daily total was there- 
fore, 247,765,312 gal- 


lons for a population 
estimated at 6,840,367, 
a daily consumption per 
head of 36.22 gallons. 


LAWS OF FALLING BODIES. 

A unique device for illustrating the laws of uniform- 
ly accelerated motion, composition of motions, trajec- 
tories, etc., has been recently brought out by John C. 
Packard, Science Master, High School, Brookline, Mass. 
A steel ball, one inch in diameter, placed at the top 
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of an inclined plane of wood or of plate glass, is 
given an initial velocity at right angles to the slope 
of the plane, by being compelled to roll down an auxil- 
iary incline behind a ledge, and is then allowed to roll 
down the plane. The path of the ball being the resultant 
of uniform and uniformly accelerated motion is, of 
course, a parabola. To secure a tracing of this curve, a 
piece of co-ordinate paper is secured to the plane, and a 
piece of soft carbon paper of the same size is placed 
over it. The ball, in rolling over the transfer sheet, 
leaves its mark upon the co-ordinate paper. Any num- 
ber of duplicates can be made by repeating the experi- 
ment under precisely similar conditions, or the curve 
may be varied at will by changing the incline of the 
principal plane, the auxiliary plane, or both. Measure- 
ments made upon the curve thus traced will readily 
reveal the laws of uniformly accelerated motion, and 
the fundamental principles underlying the phenomena 
of falling bodies. 

A pendulum attachment, not shown in the illus- 
tration, may be used to determine the value of the 
time interval in seconds if desired. 

or 
A SAFETY TRIP FOR LOGGING CARS, 

Logging cars or trucks as usually constructed com- 
prise a bed or platform wi'tth removable stalxes at the 
sides for holding the logs in place. The stakes are 
commonly held in upright position by means of stake 
chains, and when it is desired to unload the car, these 
chains are released, permitting the stakes to swing 
outward and the logs to roll off. In order to avoid any 
danger to the operator when releasing the stake 
chains, Mr. Joseph W. Gray, of Evenwood, W. Va., 
has invented a safety trip of simple design, which is 
jllustrated in the accompanying engraving. As shown 
more clearly in the detail view, the trip mechanism 
is operated by the rod A. The stake carries a hook B, 
over which the chain passes. The latter is made fast 
to the car body at one side of the stake, and at the 
other side it is hooked over a finger F, hinged to the 
bolt #. A lever G, also hinged to the car body, is 
formed with an eye adapted to receive the end of the 
finger F while it is holding the chain C. The rod 4A, 
which is connected to the end of lever G, serves to 
move the latter into or out of engagement with the 
finger F. When in engagement with this finger, the 
rod is locked by securing its outer end on the pin D. 
This pin is formed of two members, one of which is 
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fixed on the car body, and the other is hinged on the 
fixed member, so that after the rod has been passed 


over the pin, the hinged member may be moved at . 


right angles to the fixed member, as illustrated, and 
thus prevent the operating rod from accidentally slip- 
ping off. When it is desired to release the chain C, the 
hinged member is moved into alignment with the fixed 
member, the rod A is slipped off the pin and drawn 
back to the position shown by dotted lines, withdraw- 
ing. the lever G from engagement with the finger F, and 
permitting the chain to slip off the finger. The stake 
will then swing outward under pressure of the logs 
carried by the car. 
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Brief Notes Concerning Inventions. 

The sectional bookcase was a success from the start 
and it was not long before the principle was utilized 
in the manufacture of filing cabinets and other similar 
devices. Now the idea has just been seized upon by 
a designer of showcases and it is one which will be 
welcomed by many store keepers. A merchant enter- 
ing on a new line as an experiment is enabled to pur- 
chase two or three units which will meet his imme- 
diate needs and not represent any great investment 
of money and by the addition of another unit or two he 
can increase the capacity of the pyramid as he, desires. 
These cases offer ample means of protecting delicate 
goods from dust or from undue handling on the part 
of prospective customers and at the same time the con- 
tents are easily accessible. The base of the show case 
pyramid consists of a rather heavy piece containing 
one or two drawers. On top of this may be placed 
one or more smaller units each fitted with a glass 
front of the disappearing type. The latter being raised 
and pushed out of the way reveals two tray-like draw- 
ers which may be pulled forward for the display of 
the contents. As a variation on this, another style 
consists of a single deep compartment which is par- 
ticularly suitable for topping the pyramid. 

Certain recent.improvements have been made in the 
interlocking tile. Heretofore, the clay tile has been 
handicapped by the fact that it was made only in 
red, which restricted its use where architects were en- 
deavoring to follow a color scheme to which this color 
did not lend itself. Recently this drawback has been 
removed by the manufacture of these tiles in several 
different shades and colors, principally green, buff, and 
brown, and this alone will greatly enlarge their field 
of usefulness. Another important advance has been the 
manufacture of glass tiles, and by their use it is pos- 
sible to put a transparent roof on a factory, studio, or 
other structure where plenty of light or an overhead 
light is desired. In this capacity the glass tile has al- 
ready been successfully used as a substitute for the 
skylight, particularly in the covering of factories and 
workshops. In such establishments where fumes are 
constantly arising, the life of the skylight is quite 
short, for the reason that the metal work used in sky- 
lights quickly deteriorates and must be renewed fre- 
quently. In some cases it lasts but three years. With 
the use of the glass tile a superior light may be se- 
cured without the necessity of any break in the roof 
whatever. The tiles are here used in conjunction with 
the clay tiles, the transparent ones being inserted 
wherever desired and in any design. It is claimed that 
a skylight of any size or shape may be replaced with 
glass tiles, and the same amount of illumination will be 
obtained from one-quarter of the area of the old sky- 
light. This is due to the fact that the shape of the 
tiles causes them to act as prisms and thereby greatly 
increase the amount of light transmitted. Tiles for 
roofing were first introduced about fifteen years ago 
and have proven to be durable and desirable in every 
particular. They cost about the same as slate, but 
last much longer, 
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SHEATHING LATH. 

Illustrated in the accompanying engraving is a com- 
bination of sheathing and laths adapted for plaster 
or stucco work on walls or ceilings, which is so con- 
structed as to offer the least possible obstruction to 
the plaster keys and a maximum of bearing or lock- 
ing surface. The laths and sheathing are formed in- 
tegral but are separated from each other by means of 
diagonal ribs. The article is formed from a board of 
suitable thickness, in the edges of which, at opposite 
sides, saws are introduced to produce kerfs. The op- 
posite kerfs do not meet but are arranged to leave 
the diagonal ribs, as shown in the sectional view. The 
laths are now formed by running saw kerfs from end 
to end of the material at its inner face, these kerfs 
being equally spaced and of uniform width. The upper 
and lower edges of the article are oppositely beveled, 
so that abutting sections will be effectively interlocked. 
It will be observed that by this means, each lath, al- 
though connected to the sheathing by the diagonal 
ribs, is yet Jargely independent of this connection, so 
that there is less liability of obstructing the plaster 
lxeys than when ordinary laths are employed. Each 
lath is capable of being practically surrounded on 
all sides by plaster and, owing to their uniform and 
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regular spacing, the laths offer a much better surface 
on which the plaster may be laid. In ordinary work, 
plaster is often forced between and back of the laths 
to such an extent as to fall down and be of no service. 
The uniform spacing of the laths in the present con- 
struction obviates such a waste of material. A greater 
solidity is given to the wall by reason of the strong 
and compact combination of the two thicknesses of 
wood alternating with the plaster. Furthermore, the 


SHEATHING LATH. 


completed wall will present a more even plastered 
surface, together with a strong combination of heat 
and cold resistance. The inventor of this improved 
sheathing lath is Mr. Eugene 8S. Crull, of Sedalia, Mo. 


__3+ 0-0 @>— — 
IMPROVED MEASURE FOR FOAMING LIQUIDS, 
While it is the universal custom to sell beer by 
measure, yet with the ordinary measures neither the 
customer nor the dealer knows just how much liquor 
is being dealt out, owing to its excessive foaming. 
However, a new type of measure has just been in- 
vented, which aims to overcome this defect by indi- 
cating the weight of the liquor contained i'n the vessel. 
Furthermore, a dial is provided on which the price of 
the measured quantity of beer is indicated, while other 
dials serve to keep a permanent register of the amount 
of sales. The improved measure comprises two prin- 
cipal parts, namely, a measuring vessel and a casing 
connected tk“riwith, in which the weighing and com- 
puting mechanism is housed. The measuring vessel 
is secured by a bracket to the rod G, which at its upper 
end is formed with a rack A. A coil spring F' serves 
to connect the rod G with the chamber. The rack A 
meshes with a pinion carried by the gear B, while the 
latter engages a gear C. The gear C carries a series 
of dogs, as indicated by dotted lines, which engage the 
teeth of the gear D. The latter is formed with a pin, 
which at each revolution moves the gear £ through a 
measured distance. The handle of the measure is 
attached to the casing, and the latter normally sup- 
ports the measuring vessel by means of a latch which 
fs controlled by the trip H. In use, after the measure 
has been filled with liquor, the trip H is pressed to 
release the latch, whereupon the weight of the liquor 
causes the rack G to move downward in the casing 
against the pressure of the spring F. This causes the 
gears to rotate in proportion to the weight of the 
liquor. The exact weight is indicated by a pointer on 
the rack, which travels over a scale. The gear C oper- 
ates a dial which indicates the price of the measured 
liquor, while the gears D and L£ are also operated to 
add this price to the totals of the previous sales. 
After the liquor has been poured out all the parts 
return to normal position, with the exception of gears 
D and £, which remain idle owing to the fact that the 
dogs on gear C are inactive when the latter gear is 
returning toits normal position. The inventor of this 
improved liquid measure is Mr. Frank W. Havlicek, ot 
Twin Falls, Idaho. 


IMPROVED MEASURE FOR FOAMING LIQUIDS. 
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RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel, 


CHILD’S CAP.—Lena STEINTHAL, New York, 
N. Y. The purpose of the invention is to pro- 
vide a construction of child’s cap and one 
wherein the parts of the cap are permanently 
connected and are capable of being laid flat 
for purposes of washing, starching, and iron- 
ing and wherein, further, the parts may be 
quickly and conveniently drawn together and 
secured to form the front ana@ back sections of 
a child’s cap, the two sections being needed for 
the cap’s formation. 


Of Interest to Farmers, 
MILKING-MACHINE.—L. B. STEVENS, Lo- 
gansport, Ind. A person on the stool by mov- 
ing a lever downward will cause a downward 
movement of a piston, and as the valves carried 


thereby will be closed the milk will be drawn: 


from the udder, and then upon an upward 
movement of the piston the valve opens, per- 
mitting the milk to pass to tue under side of 
the piston, and then by a subsequent downward 
movement the milk underneath the piston will 
be forced through a pipe and@ at the same time 
a fresh supply of milk will be drawn. 


JOINTER FOR STUBBLE-PLOWS.—B. H. 
BicKINSON, Parker, Ore. The purpose of the 
invention is to provide an adjustable rolling 
jointer for stubble-plows which is economic in 
construction, and which will leave a clean fur- 
row, turn all material from the plow-beam, 
and effectually prevent material clogging on 
the beam back of the moldboard, and which 
will also turn all stubble, weeds, and grass 
cleanly under the furrow. 


Of General Interest. 


BUILBING-BLOCK.—J. A1TKEN, New York, 
N. Y. The object of the inventor is to pro- 
vide a building-block for the construction of 
walls arranged to insure the formation of light 
and air-tight joints and to reduce the weight 
to a minimum an@ still render the block ex- 
ceedingly strong and durable and to provide 
the block with air-spaces to prevent the pene- 
tration of moisture into a room by way of the 
wall. 

SAFETY-ELEVATOR.—J. Hart, New Or- 
leans, La. In the present patent the invention 
has reference to elevators or lifts; 
purpose of the improvement is the provision 
of a safety device which will operate automa ti- 
cally to prevent the cage or car from falling 
in case of any breakage of the suspending- 
cable. 

BURIAL-VAULT.—A. H. Havarp, Urbana, III. 
One of the embo. iments of the invention con- 
sists of a box-like structure built of concrete 
and having brace-bars imbedded therein, the 
whole having an inner rabbeted upper edge 
combined with means for lowering this part of 
the vault after it is @ry and hard into the 
grave. A metal top fits into the rabbeted edge 
of the box-like structure an@ is placed thereon 
after the casket is placed in position. There- 
after the metal top is covered with green con- 
crete, which knits to the Jower portion of the 
vault and forms a hermetically-sealed case. 

SCOOP.—F. C. Hower, El] Paso, Texas, The 
object of this inventor is to produce a scoop 
provided with means for weighing the con- 
tents of the scoop, the general purpose being 
to do away with the necessity of placing the 
substance within the scoop in a scale for weigh- 
ing the same, The improvement refers to 
scoops such as used in stores and similar 
places in selling products, such as flour, sugar, 
etc. Mr. Howe has invented another scoop such 
as used as above; an@ the object of the im- 
provement is the provision of a construction, 
having a handle or bail attached thereto, with 
means for determining the weight of the con- 
tents of the scoop. 

BRAFT APPARATUS.—T. W. HUCKLE, 
Standish, Mich. The apparatus comprises a 
body to which power is applied, and is ar- 
ranged to roll or climb along a holding ele- 
ment, this body having adjustably attached 
thereto means for connecting it with the 
weight, so that as the body is moved along the 
holding element power is applied to the Weight. 
By adjusting said means for connecting the 
body with the weight the power of the appa- 
ratus may be increased or diminished. 

PROCESS OF MAKING TERPIN HYBRATE. 
L. H. Reuter, New York, N. Y. The hydrate 
produced can be used as a basis for the manu- 
facture of other turpentine derivatives and 
that by the use of this new process an impor- 
tant industry can be developed in the United 
Stales which has heretofore been exclusively 
carried out in foreign countries. Certain raw 


and waste products can be employed which have; 


heretofore had to be refined and imported. 

SAFETY-RAZOR. — W. ScHMACHTENBERG, 
New York, N. Y. The object here is to provide 
a razor which is simple in construction, com- 
posed of but few parts, not liable to easily 
get out of order, and arranged to permit min- 
ute adjustment of the blade to bring the cutting 
edge thereof in proper relation to the guard, 
and to hold the blade posilively against rear- 
ward motion to maintain the cutting edge in 
the adjusted position. 

FASTENING FOR HANBLES OF BAGS, 
SATCHELS, PURSES, ETC.—H. B. Wetcu, 
West Hoboken, N. J. Heretofore handles of 
bags, satchels, etc, especially of fastenings 
which involve the use of a bearing having a 
swivel connection for attaching a handle, have 


and the; 
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been attached by inserting the ends thereof in 
sockets, the ends being held in the sockets each 
, by a transverse pin. That fastening is defec- 
: tive, as the pins pull their way out through 
ithe handle ends. Mr. Welch produces a fasten- 
jing by means of which the handle may be 
! quickly attached and secured. ‘ 
PACKAGE-HANBLING DEVICE. 
_ DENNIS, Benver, Col. 
downward on a staff the jaws will spread apart 
_ So that they may be engaged with a box, pack- 
‘age, or the like. Then upon releasing the 
; Sleeve the springs will move the jaws toward: 
each other to engage with a box, package, etc. 
In shifting paper or pasteboard boxes, it is not 
desirable that the jaws shall clamp closely 
against the same while the box is resting on: 
|the hangers. To provide for this, the sleeve: 
j may be rotated so that the cam mechanism will 
‘lock the jaws at a suitable distance apart. 


Heating and Lighting. 

: COMBINED HEATING ANB COOKING 
i STOVE.—J. I. Hamaker, College Park, Va. By |! 
means of the present invention the improved 
; stove is so constructed that it may be produced , 
jat a small cost. It practically contains an; 
; oven, a water-heater, a steam-cooker, and a’ 
| warming-chamber, all arranged with a view to. 
| the greatest economy of heat and consequently ! 

:of fuel. 


: Household UVtilities. 

' STIRRER.—I. W. GreEnwatp, Frederick, 
Ma. The invention refers to stirring or agi- 
. tating attachment for cooking-kettles, and has 
jfor its object means of this character which 
may be simple in construction and applicable 
to all open kettles commonly employed for 
cooking apple-butter or general purposes where 
; the fluid or material should be stirred or agi- 
‘tated during the cooking process. 

BUSTLESS BROOM.—J. R. Price, Fond du 
| Lae, Wis. The object of the invention is to- 
' construct the device in such a way that it will 
‘prevent the raising of dust when in use. an@ 
a further object is to construct so as to enable 
the handle to be adjusted upon the body of the 
brush and also to construct the body of the 
_ brush in such a way as to enable the straws 
‘or bristles to be easily reversed or replaced 
when worn. 


Machines and Mechanical Devices. 


HEATING BEVICE FOR SPINNING- 
+ LATHES.—R. TureL, Lubeck, Germany. The | 
invention refers to improvements in heating | 


devices for spinning-lathes whereby it is ren- 
,@ered possible to maintain the device at a 
! proper an@ uniform distance from the blank 
! while the latter is being spun—that is to say, 
; during the reduction or increasing of the di-: 
| ameter of the respective part of the blank—so } 
: that the metal is at all times heated up to the 
i right temperature and cannot become brittle! 
j and cracked. 

ROAB-GRABER.—E. FaurNeEy, Beep River, : 
Iowa. A purpose here is to proviide a ma- 
chine that will plow and grade a road at the 
same time, in which a series of spades have 
rotary co-operative action relatively to the| 
| plow, cross-cutting the furrow as turned up 
; by the plow, which spades when they reach a. 


certain point at rear of machine under action: 
; Of trip devices consecutively throw the dirt j 
inward with such a quick motion that they} 
scatter dirt in direction of the middle of the: 
road, thus making it smooth, the spades acting 
‘equally well in dry, soft, soddy, or weedy 
roads. 

PILE-FABRIC LOOM.—H. Sararian, Yonuk-. 
ers, N. Y. Mr. Sarafian’s object is to provide: 
a loom for weaving pile fabrics—such, for in- 
;stance, as are shown and described in the 
: Letters Patent of the United States formerly 
granted to him and bearing Nos. 752,712 and 
782,178. In order to produce the weave, it 
» is necessary to manipulate three warp-threadS 
of each set in a peculiar manner and@ relative ° 
to each other, and for this purpose a special 
device is used. In operation of the loom the 
thread on the bobbin of the shuttle unwinds to! 
form a weft-thread at the time the shuttle: 
“goes through the open shed from one side of i 
the loom to the other, and when the shuttle! 
‘returns the same thread on the shuttle-bobbin 
‘forms a certain weft-thread. 

SAWING-MACHINE.—S. J. Gray and J. 
Horning, Oakland, Cal. This machine is eas- 
ily transported from place to place and is 
supported directly by the object to be sawed, . 
thus dispensing with considerable weight. It: 
may be positioned to cut at an angle <s 


| or downward or may be reversed upon its 
plates when sawing close to the roots of the 
tree. Any suitable means may be used for im- 
; parting motion to the @ariving-pulley. Any 
‘preferred form of endless saw may be used 
with the machine. 

LOABING-MACHINE.—F. K. Houmesrep, 
Claremont. W. Va. The machine transfers any 
| class of loose material from the ground or a 
platform into a conveyer, its object being to 
produce a @evice expeditious and@ efficient in; 
operation. The invention consists, broadly in! 
a revolving wheel or platform adapted to re- 
ceive the loose material and discharge it upon 
a conveyer. The platform is set at a slight} 
incline to the horizontal. A revolving plate 
combines with a side plate an@ conveyer-belt 
disposed across the upper face of said plate. 

VARIABLE-SPEEBD GEAR.—C. E. Funx,! 
Enterprise, Ore. 


W. R.z | operator. 
By moving a sleeve 


for 


‘eation of labels on bottles 


‘charged therefrom 
is so connected with weighing | 
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iw. 
| the 


_ creased. 
; Safety of travel and avoids much loss of life 
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variable-speed gears, and is especially useful 
in connection with machines for shearing sheep 
and the like. The object 


the operating parts to be varied within wide 
limits and which allows the mechanism to be 
stopped or started by a simple motion of the 


HAND-POWER PROPELLER.—N. Jounson, 
Chicago, Ill. 
reference to 


hand-power propellers, and has 


for its object the provision of means for pro-— 
peling small boats upon park-lakes and similar, 


places without the use of oars, and thereby 


enable such boats ‘3 move about freely, without | 


interfering with each other. 


CIGAR CUTTER AND LIGHTER.—F. A. 
WIpMANN, Philadelphia, Pa. One purpose here 
is to provide a form of cutter and lighter 
wherein a tension-controlled fountain for liquid 
fuel, such as gasoline, is provided with a wick 
ignition and pivotally mounted upon the 
base for movement to and from the sparking 


device in an electric circuit tLe batteries where-. 
of are concealed in the base, so as to produce: 


a spark at the exposed portion of the wick 
as the fountain is swung outward to light a 
cigar, the current being closed and opened at 
moment of passage of the fountain to and from 
contact with the sparking device. 
BALL-BEARING.—J. F. Springer, Girard, 
Pa. The object of the invention is to provide 
a bearing arranged to insure a true rolling 
motion of the balls, unaccompanied by sliding 
between balls and bearings, to bear heavy 
strains, and to allow convenient adjustment 
with a view to taking up wear, and more 
especially designed for use on journal-bearings 


and the like, in which ‘he main portion of the; 


strain is approximately perpendicular to the 
axis of the shaft. 

LABELING-MACHINE.—A. Marcus, Shreve- 
port, La. In operation a bottle or package is 
placed on a seat. A _ label 
the pile and is passed over an exposed surface 
of the pasting-roller from left to right to 
apply the paste, and the label thus charged 
uniformly with paste or glue is by continuation 
of the same movement quickly slipped onto the 
bottle in about the same plane, thus getting 


the label on the bottle immediately after past- | 
Lo- ; 
is uniformly the: 


ing it and before it has time to curl up. 


same by the indication afforded by the marker. 


AUTOMATIC WEIGHER.—A. McLeop and 
J. H. McLeop, Marietta, Kan. The grain is 
received into a stationary hopper ana@ dis- 
into a movable weighing- 
hopper which 
and other mechanism that when filled it tilts 
automatically and the weight is duly recorded 
or registered, the hopper being then auto- 


imatically restored to .ts first position, where- 


it receives another charge of grain and 
It is an im- 


upon 
tilts and discharges as before. 


‘provement upon the weigher for which the 


inventors formerly received Letters Patent. 


Prime Movers and Their Accessories. ! 


STUFFING-BOX.—M. Brrecky, New York, 


/N. Y. The object of the invention is to pro- 


duce a box which will present a metallic pack- 


: ing and@ absorbent or vegetable packing an@ in 


which special provision is made for conducting 
the lubricating fluid to the vegetable packing. 
It relates to stuffing-boxes such as used for 
pistons, tail rods, and similar moving parts. 
METALLIC PISTON PACKING. — N. 
Pittsburg, Pa. The invention per- 
tains to metallic piston-packings, such as shown 


-an@ a@escribed in Letters Patent of the United 


States formerly granted to Mr. Pflaum. The 


‘object of the present invention is to provide a 


packing composed of comparatively few parts 


and arranged to prevent leakage of steam in’ 


the cylinder from one side of the piston to the 
other and to compensate for all wear of the 
interior contacting surfaces of the engine-cyl- 
inder and the piston-packing, thus requiring no 
reboring of the cylinder. 


Railways and Their Accessories, 
SAFETY APPLIANCE FOR AIR-BRAKES.— 
H. Winks, Baltimore, Ma. In this case 
improvement relates to safety appliances 
for air-brakes, and has for its object to provide 
means Whereby the brakes on a locomotive and 
train of cars will be quickly applied when a 
switch is open or a danger-signal set should 
the engineer from any cause fail to note the 
Open switch or danger-signal. 

RAIL-BRACE.—W. M. JENKINS, Guthrie, 
Oklahoma _ ‘Ter. The brace securely fastens 
rails to the cross-ties. 
anchorage underneath the tie. 
advantages. Each tie is firmly anchored at 
cach end to the two rails, so that the rail is 
immovable against all strains. There is great 


' saving in spikes, and as the ties are not pierced 


at any point their longevity is greatly in- 
Stability of the track also increases 


and property. Tension of rail-joints is main- 
tained which deadens seund and@ avoids all 
initial looseness. The brace will allow the 
height of the rail to be increased without dan- 
ger of the rail turning. 

RAILWAY-TIE.—E. A. Rasmussen, Hot 
Springs, S. D. In this patent the invention 
has reference to improvements in metallic ties 
and rail-fastenings for railways, the object 


is to provide a? 
transmission-gear, which permits the speed of; 


In this case the invention has j 


is then taken off; 


The brace has an: 
There are many: 


comparatively light, yet strong and serviceable, 
and having novel means for securing the rails. 
The tie is inserted in the road-bed and the 
interior filed or packed with dirt, cement, or 
the like, 


COMBINED TIP AND RAIL-FASTENER.— 

E. P. BeueMAn, Concordia, Kan. The improve- 
ment pertains to metallic railway-ties and 
means for securing the track-rails. The object 
had in view is to provide a tie an@ rail-fasten- 
: ing means which shall afford improved securing 
means for the rails and prolonged use of the 
tie over all similar ties and rail-fastening 
\ means, 
METALLIC TRUCK FOR RAILROAB-CARS. 
j—F. Gpeguarpt, Alliance, Ohio. The invention 
refers to trucks for cars such as shown and 
described in the application for Letters Patent 
of the United States formerly filed by Mr. 
Gebhardt. The object of the present inven- 
| tion is to provide a truck for cars which is 
exceedingly strong and aurable and arranged 
to provide a solid bed for the car-body to rest 
on and to readily accommodate the draw-bar 
timbers. 


Besigns. 

DESIGN FOR A FRAME.—G. H. Ricrt, New 
York, N. Y. In this ornamental design the in- 
ventor produces a form of almost a true circle 
‘in the interior of the frame. Exteriorly the 
frame presents an almost square appearance 
: secured by the four corners being extended and 
‘capped with scrolls. Mr. Rice has also de- 
signed another frame with nearly identical 
lines and scrolls (the latter s1xX ‘In number), 
excepting that the frame adopts an oval in- 
terior and an oblong outer form. 


H 


Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
- Please state the name of the patentee, title of 
‘the invention, and date of this paper. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 

his turn. 

| Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

| Scientific American Supptements referred to may be 

H had at the office. Price 1@ cents each. 

: Books referred to promptly supplied on receipt of 
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i price, 
' Minerals sent for examination should be distinctly 
marked or labeled. 
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(10331) A.C. L. asks: Is it possible 
to convey a current of electricity from a bat- 
tery, stored in a locomotive, to the rail, 
through the axle and wheel? Boes not the 
oil bearing interfere with a perfect connec- 
; tion? A. We presume it is possible to convey 
la current of electricity from the locomotive to 
“the rail through the axles and wheels, though 
we never tried the experiment. We think s0, 
because the current from the overhead trol- 
leys goes through the motor and the axles to 
“the rail and returns to the power house in 
, that way only. 

; (10332) W. J. C. wishes to know how 
to remove indelible ink marking from clothing. 
A. Indelible inks are of such variable charac- 
; ter that it is quite impossible to reply. Many 
‘of these inks have nitrate of silver as a basis; 
jin this case, a solution of hyposulphite of soda 
might help. Some other inks might possibly 
fe bleached out with javelle water and weak 
‘muriatic acid; this can be used only on white 
‘goods, as most dyes would be destroyed. Pos- 
sibly also a solution of sulphurous acid might 
ibe of service. 


| (10333) G. B. D. asks: Can you tell 


ime how to construct a lamp or light that 
will burn under water (outside of an electric 
device). Any hints how to proceed will be 
appreciated. A. Any lamp will burn under 
‘water if protected from the water and sup- 
plied with air. We do not know any other 
'way to produce a light under water. An elec- 
tric light does not necd@ air, a fact which 
renders it easier to have light under water by 
| electricity, but this is out of the question with 


you. The metal potassium will burn under 
water. No means has been a@evised for util- 
izing the fact for illumination. Its cost is 


too great for such a use. 
(10334) K. T. asks: 1. Is it possible 


to synchronize a dynamo anda motor, the latter 
run -by the former, with reliability as to small 
variations of speed? <A. The single-phase mo- 
tor must closely synchronize with the dynamo 
which furnishes the current. Direct-current 
motors need not do so. 2. If so, will you give 
directions for building a simple and inex- 
pensive model to illustrate the fact? For my 
purpose the minimum speed would be about 
6@@ revolutions a minute and the maximum 


The invention pertains to | being the provision of a metal tie that will bel 2,400. The sensitivity ought to be such that 
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any small variation of speed in. the dynamo 
is transmitted to the motor with reasonable 
accuracy. A. The simplest model you can 


have to illustrate this is two similar machines, ° 


one @riven as a dynamo and the other turned 
by it as a motor. 38. Can a 110-volt direct- 
current readily be transformed to a 52-volt 
alternating of any frequency, and how, with 
the lease expense? <A. A direct-current 110- 
volt is readily transformed into an alternating 
current of 52 volts pressure by a rotary con- 
verter such as is used in stations for this 
purpose. 4. Can a 100-volt direct current be 
used for heating metals by immersing 
water, and how? A. A 110-volt direct current 


is not of a pressure high enough to heat. 


metals quickly in water, as in the water pail 
forge; 220 volts are needed. Salt water is 
put into a pail in which a lead plate forms 
the electrode, while the iron attached to the 


pole is inserted into the water. It is in- 
stantly made red hot. 
(10335) W. A. B. asks for a formula 


for glaze or glazing used in the manufacture 
of candies and crackers. A. Boil sugar and 
water to a point just before it will pull out 
stringy between the fingers. Bip in this so- 
lution. . 


(10336) C. R. says: If I were to take 
a cannon 8 inches in diameter and 1 inch bore 
and fit a screw cap firmly on the mouth of 
it, and then explode a piece of guncotton with- 
in, while the cap is screwed on: 1. Would 
the cannon burst? A. Plugging up a cannon 
charged with guncotton is a dangerous ex- 
periment. The charge would burst the cannon 
or blow out at the vent. 2 After cooling it 


would there be any explosion upon unscrew- - 


ing the cap? A. There will be no danger in 


opening the cannon after explosion if it did. 
3. Bo you think the heat” 


not open itself. 
generated within the cannon would be suf- 
ficient to melt an iron or brass screw 4 inch 
or Y¥g inch in diameter? A. The heat of the 
explosion is too quick to melt the screw. 


(10337) W.M.C. says: I have a brass 
coil boiler, in which there is a great deal of 
sediment and scale and which is steaming 
poorly; please advise me what preparation I 
can clean it out thoroughly with. A. You can 
clear the sediment and incrustation in your 
boiler by injecting a strong solution of caustic 
soda, say 10 per cent of the contents of the 
boiler, using it for the day; then blow out 
while steam is up, and repeat for a few days. 

(10338) C. G. asks: How can I re- 
move nitric acid stains from a blue cloth coat 
and bring it back to its. former color? The 


acid having been dropped on the cloth and 
pressed with a smoothi g iron. causing the 


part of the cloth where the acfd@ dropped and’ 


was pressed to turn yellow. <A. The stain 
caused by nitric acid on blue cloth can be re- 
meved by the immediate use of ammonia, in 
case the acid was weak. Strong acid will 
usually give a permanent stain. With an old 
stain from nitric acid nothing can be done. 
(10339) J. L. B. asks: 1. What bat- 
tery shall I use, and how many cells: of the 
same, to light two 8 candle power lamps of 8 
volts and 2 amperes? 
plunging bichromate battery will light two 8- 
volt 2-ampere lamps. The battery.is described 
in ScrmnTIFIC AMERICAN SUPPLEMENT No, 792. 
2. Why is the magnet in a telephone receiver 
A. The magnet in a telephone is 
permanent in order to furnish the field of 
force which causes the current in the trans- 
mitter to vary with the vibrations of the dia- 
phragm. An electro-magnet would be more 
expensive and@ difficult to maintain. 38. What 
is the difference in construction of a direct 
current and an alternating current motor? 
A. 4 @irect-current motor has a commutator, 
an alternating-current motor has rings to re- 
ceive the current. The windings of the al- 


permanent? 


ternating-current motor are designed for the. 
multiphase, ; 


while in some forms there is only one set of: 


forms of current, as single or 


windings. To learn all the points of differ-. 
ence you should study the books on the sub-. 
ject. 

(10340) C. T. M. asks: What fs meant: 


by a twenty per cent grade? 
per cent grade rises or falls 20 feet for every 
1¢0 feet measured horizontally and not on the 
slope. In other words, the grade is measured 
by the tangent of the angle of inclination and 
not by its sine, so that a 100 per cent grade 
corresponds to an inclination of 45 deg. and 
not to an inclination of 90 deg. A _ slope, 
as of an embankment, is usually designated as 
of so many to 1; for instance, the usual slope 
of earthwork is 14% to 1. meaning 1% hori- 
zontal to 1 vertical. But, conversely, the 
srade of a road is semetimes given as of 1 
in so many, meaning a rise or fall of 1 foot 
vertically for so many feet measured 
zontally; for instance, a grade of 1 
would be a 5 per cent grade and of 1 in 


vo 
would be a 20 per cent grade. You will find 


Fr 


such matters explained in Trautwine’s “Civil 
Iengineer’s Pocket Book.’ Price 35. 
(10341) F. W. H. asks: I wish to: 


make an electro-magnet with the greatest lift-: 


ing power possible to be furnished current from 
a 110-volt 75-ampere plating dynamo. 
size and how much wire should I use, and what 
size and length of core? Do you think such a 
magnet could be so insulated as to 
under solution for raising iron articles from 
bottom of tanks? A. A magnet can be made 
which will lift any weight from nothing up to 


in, 


A. Five cells of the 
1 


‘Ay Acct wenty.® rods, it will serve very well as a lightning rod° 


hori-_ 
in 20° 


5: 


What. 


be used: 


Scientific American 


| vided the armature were in contact with the 
poles of the magnet; but to draw articles from 
the bottom of a tank through an open space, 
‘that is, a space not filled with iron, is a differ- 
ent matter. It would require an enormous 
power to lift a very small weight from the bot- 
tom of even a shallow tank. The method pro- 
posed is not economical or practical. 
fish them up in the old-fashioned way. 


(10342) G. M. T. asks: In still air 
will two spheres of the same size, one of 
aluminium and one of lead, fall from a given 
height in the same time? A. Since the ve- 
locity of a freely falling body is dependent only 
upon the mass of the earth, it follows that all 
bodies will fall in a vacuum with the same 
' velocity, .viz., 32.16 feet at the end of the first 
second of fall; and since the air will resist 
'two spheres of the same size equally, because 


when the desired tone is reached. An olive 


| Make Blue Prints Green: 


Better . 
‘ounce and water 8 ounces) 


‘they displace the same weight of air, it follows. 


that the two spheres of the same size will fall” 
with the same velocity under the action of- 


gravity in the air, and therefore will fall 
through a given height in the same time. 
| (10343) J. H. R writes: I desire to: 


purchase books which would thoroughly inform 
me upon the followi g case: 
lighted with 23 
in parallel. The current is supplied through a 
; transformer Ww 
poze to 110. A man takes hold of the socket 
of one of the lamps and is killed. I want to 
be able to inform myself on the following ques- 
; tions : First, the precautions necessary in 
handling high-tension currents and where the 
danger points are. 2. 
formers to leak, break down, etc., thus deliver- 
‘ing the full voltage to the wire leading from 
it, etc. 3. What is the cause of death? Is 


usual amount necessary to kill a person? 
Would the current coming from a transformer 
cutting it down to 110 volts and necessary to 
supply 24 incandescent 


A buildirg is | 
incandescent lamps arranged - 


a ie iotis: 
hich reduces the voltage from - ollowing questions 


- selenium, a_ metal, 


The liability of trans-° 


lamps be. sufficient?! 


Would that supplied to one of these lamps be- 


sufficient? A. Thompson’s ‘‘Klementary Tes- 
sons in Blectricity,’ price $1.40 by mail, con- 


tains as much as is given in any one book upon. 


the topics concerning which you inquire. 
ber gloves and tools with insulated handles are 


Rub- . 
-. forms a crystalline substance with a lower re- | 


necessary for handling wires carrying current: 


above 110 volts. This pressure may have in- 
flicted severe injury or even death in extreme 


cases, but we do not recollect any instance of ; 


death from it. 


the primary of the transformer. Beath is 
caused either by the shock of the current or 


In the case cited it would seem | tri ¢ aunealed Géleninin abe-formea berseen 
as if there must have been a connection with *"'PS ° ee ee ee ene TE POL MEE DELVES 3 


by the disintegration of the vital tissues from - 


,its continued action on them. 
are the agent of electrolysis: the volts deter- 
mine the amount of amperes which can flow 
| through a circtit in proportion to its resist- 
ance, as expressed in ohms. The resistance of 
the human- body is a variable quantity, from 


| 
| What current a man can get is not a question 


The amperes: fe 
- cell. 


‘of the supply of one lamp or any number of. 


lamps. 
‘current and the resistance of the body. 

(10344) H. S. L. asks: 
ink which can be used with a drawing pen 
,upon zinc and which when ary or burned in 
will be acid-proof. ‘A. Ink for Zinc Labels: 


| Take 1 drachm verdigris, 1 drachm sal-am- ! 


|moniac powder and % @rachm lamp black, and 
mix them with 10 drachms water. This will 
‘form an indelible ink for writing on zinc. 2. 
A means for an amateur to impart a polish 
(high) to chestnut boards. A. Fill the wood 


with any good filler, let it dry, then apply a! 
two or three successive coats. , 
Rub it down with powdered pumice stone, then ! 
with rotten stone, and finally finish with whit-; ant risk of chafing and loss of energy by fric- 


Apply with a felt or flannel : 
- Machines,” 


good varnish, 


ing, all in water. 
. rubber. 

(10345) A. P.F.asks: 1. What would 
be the effect on a corrugated iron roof if 
lightning should strike it? Is it dangerous to 
the inmates of a house to use such material for 
-a roof? A. If your corrugated 
connected with water or moist earth at several 
points by heavy telegraph wire or small iron 


to protect the premises from being struck. If 
not connected to the earth, we think it is a 
source of peril. 2. Of what cheap material 
can we make a belt about 8 feet in length for 
light service. width 14% inches? A. Belts are 
either made of leather or webbing. They must 
be inelastic, so as not to stretch in service. 
We do not know of any cheap substitute for 
regular belting. 

(10346) <A. B. D. asks: 


iron roof is; 


It is a matter of the voltage of the’ 


brown or a blackish brown is the result. To, 
Make four solutions : 
as follows: Solution A. Water 8 ounces and a! 
crystal of nitrate of silver as big as a pea. 
{Solution B. Hydrochloric acid 1 ounce and 
‘water 8 ounces. Solution C. Pour a solution 
‘of iodide of potassium (iodide of potassium 1! 
into a_ saturated ; 
solution of bichloride of mercury until the red! 
precipitate is just dissolved, and then add four ° 
times as much water as the resulting solution. 


; Solution DB. Water 16 ounces and iodide of po- 
‘tassium 1 drachm. 


Then take the blue ‘print | 
and bleach it with solution A, when the image | 
will become pale slate color or sometimes a= 
pale yellow. Then wash thoroughly and im- 
merse the print in solution B, when the image 
will again become blue. Then, without wash- 
ing, immerse the print in solution C, when the 
image will become green but the “whites” will 
be of a yellow tint. Then put the print in 
solution B again, without washing. Then wash. 
and pour solution BD over the print to purify! 


tint; but do not leave print in this solution 


too long, as it has a tendency to make the 
print blue again. ' 
(10348) C. S. asks: Please answer the’ 


1 do not know wether: 
but I have heard that 
changes its resistance to 
electricity when light strikes it. Kindly in-| 
form me about the price, the resistance it: 
offers per square meter of surface, and whether 
the supposition that it increases its resistance 
when light strikes it is correct; also how sensi- . 
tive it is. | 


the name is correct, 


A. Selenium is not a metal, but 
an elementary substance which in its ordinary 


z - ‘condition is a brittle solid of a. glassy luster 
_it wattage, voltage, amperage, and what is the aid: fracture atid:a Bown color: 


It melts at 
about 430 deg. Fahr.. vaporizes at about 1300 | 
deg., and burns with a blue fiame, giving out: 
an odor resembling that of putrid horseradish. 
Ordinary selenium is a very poor conductor, 
having an electrical resistance 37,500,000,000 
times that of copper. When annealed for sev-, 
eral hours at a temperature just below its: 
melting point, with subsequent slow cooling, it: 


sistance. It is now sensitive to light. Its! 
resistance is reduced, not increased, in propor- . 
tion to the square root of the illumination; 
and also the effect is greater with a high elec- 


tromotive force than with a low one. Narrow. 


the edges of broad plates of metal, so that the; 
cross section is considerable, and thus the re- 
sistance is reduced while the area exposed to 
light is considerable. This is a “selenium 
When the light strikes it, its resistance 
may be reduced as much as one-half. A cell - 
whose resistance in the dark was 300 ohms 
@dropped to 150 ohms in the light. Such a cell 
is not a generator of electricity, but a measur- 


‘a few hundred to perhaps five thousand ohms. | ing instrument for determining the intensity of 


light. 

(10349) <A. L. V. asks: 1. Will you 
_ Kindly explain the action of the inductor 
_alternator, of the type not having a large 


1. About an- 


In applying 


gold leaf to sign work, what would be the Siz- | 


ing used? A. In wood signs use gold size, 
For glass signs use a thin solution of gelatin. 


(10347) E. A. B. writes: 
- pleased to know by what chemicals or solutions 
blue prints may be changed from their original 
-color (blue) to colors heretofore discovered? 
: A. Blue Prints, to Change to Brown: 
2Y¥, ounces; hot water, 38 ounces. 
add sulphuric acid in small quantities until 
“blue litmus paper turns slightly red, then add 
a few drops of ammonia until the alkaline re- 
, action appears and red litmus paper turns blue. 
;Then add to the solution 154 grains of red 
ernde gum catechu. 
stirring. keep 


j occasional The selution will 


| indefinitely. 


Borax, . . é ae logics 
When cool | }8 therefore required of the generator. 


Allow it to dissolve with! 


I would be: 


cylinder at one end? A. The toothed pro- 
jections upon the moving portion are called 
the inductors. The surrounding frame has, 
projections of the same shape and size, which 
constitute the cores of the armature coils. ! 
When these two sets of projections are oppo-: 
site each other, the magnetic reluctance is at 
the minimum and@ the magnetic flux through 
the armature coils is at the maximum. Simi- 
larly, when the inductors are in the inter- 
mediate position, the flux is at a minimum. 
Thus the current is produced without moving 
wire, or collecting devices, with their attend- 


Sheldon’s Current 
price $2.50, by mail. Why is | 
it that, although the current from an X-ray ' 
induction coil is alternating, the discharge , 
passes through the tube in only one @irection? 
A. The secondary current in an induction coil 
is not alternating when the discharge points 
are drawn out so far that the spark passes 
only when the primary circuit is broken. ‘The: 
current then is a succession of impulses all 
in the same direction, the current produced by 
the making of primary current is suppressed, ' 
not being able to leap the gap. The X-ray 
tubes used with direct current in the primary ' 
coil are all energized in this manner. Their 
current is unidirectional and@ discontinuous, 
and not alter ating. & In the 110-volt alter- 
nating-current system of incandescent light- 
ing, why is it that, though the circuit is al- 
ways complete through the primaries of the 
transformers, more power is required when 
more lamps are put in use en the secondary : 
circuit? A. In any system of incandescent 
lighting by multiple arc, or parallel ariange- 
ment, when one lamp is on, the resistance is 


“Alternating 
9 


tion. See 


‘such that only the current required for that 
‘lamp can fiow; when two lamps are turned on, 


After the print has been washed ; by the galvanoplastic process. 
out in the usual way, immerse it in the aeove phosphorus and bisulphide of carbon, but find possible to say in general terms. 


the resistance is half of what it was before, 
and twice as much current flows. More power , 
If no 
lamps were lighted, the generator would not 
be called upon for any current, and it would 
run free, offering no resistance to motion ex- 
cept the friction of its armature shaft. This. 
is true of all dynamos. alternating or direct. | 


(10350) I. L. asks how to metalize in-, 


sects so as to render them capable of coating 
I have tried 


‘of 2 feet. 


'sity of the action of an 
: current. 


‘impulses, 


' kilowatt-hour. 


| horse-power 


January 26, 1907. 


several tons with the current named above, pro- bath a minute or so longer than it appears |it very dangerous, as it is liable to burst into 


flames instantly. A. Dissolve 1 ounce of phos- 
phorus in 1 pound of bisulphuret of carbon 
by frequent agitation. Add to this solution 
1-3 pound of beeswax and mutton tallow 1-3 
pound. Bissolve by gentle heat and guard 
against fire, as the mixture is very inflammable. 
To this add 1 pint of spirits of turpentine 
and 2 ounces of pure unvulcanized rubber dis- 
solved with 1 pound of asphaltum in bisul- 
phate of carbon. When the solution is com- 
plete, it can be applied to insects, flowers, etc., 
which are then dipped in a weak solution of 
nitrate of silver or chloride of gold. In a 
few minutes the articles are covered with a 
thin film of metal. They can be plated in the 
usual way. 


(10351) E.H. writes: I have need of 


a resistance of 25 ohms in the form of a strip 


-of German silver % inch wide, 24 inches long. 


How thick must it be. or what gage? If I 
should use it 4% inch wide, 24 inches long, 
what gage must I use? A. Te get 25 ohms 


resistance with astrip of German silver 44 inch 


. the whites and to give the green image a bluer; Wide and 24 inches long will require that it 


‘be five millionths of an 
-% of an 


inch thick. If it be 
inch wide, it may be a thought 
thicker. German silver has 13 times the resist- 
ance of copper. Hcnce a copper wire for the 
same size might be 26 x 2 feet or 26 feet long. 
And if 26 feet have 25 ohms, one ohm will be 
1.04 feet long. Our wire ‘table gives No. 39 
wire as having 1.20 feet per ohm, which is 
near enough. Hence a German silver wire of 
the same size would have 25 ohms for a length 
The problem then is to find the 
thickness of a plate whose sectional area is as 
great as a No. 39 wire, and whose width is 
a half inch. The diameter of the wire is 
0.00353 inch, Its area is 0.00001 square inch. 
One half of this is 0.000005 inch. 


(10352) R. R. S. asks: Why cannot 
:the high-voltage alternating currents induced 
in the secondary of an induction coil be 


changed to direct currents and used the same 
us other currents of high voltage? A. The 


‘induction of an alternating e. m. f. is a neces- 


interrupted direct 
When the primary circuit is made, 
the induced current in the secondary is in 
the opposite direction from the current which 


‘induced it, since that is the proper effect of 


an increase of magnetic flux upon the turns 
of the winding; when the primary circuit is 
broken, the opposite effect is produced, and 
the induced current is in the same direction 
as that of the current which induced it. The 
induction of an alternating current by an in- 
terrupted direct current is therefore a neces- 
sity. Now, as to the transformation of such 


“an alternating current into a direct current. 


When a condenser is employed with an induc- 
tion coil, the induced e. m. f. upon making 
the primary circuit is much weaker than that 
which is set up by breaking the circuit. Be- 
cause of this fact, when the spark terminals 
of an induction coil are separated so far that 
the e m. f. set up upon making the primary 
circuit cannot throw a spark across the gap 
between them, the spark passes only upon the 
breaking of the primary circuit, and the in- 
duced current is a direct current, acting by 
there being as many impulses per 
second as there are interruptions of the pri- 
mary current at the vibrator or interrupter. 
This is the method in which induction coils 
are ordinarily used for experiments. If one 
would see the spark at making the primary 
circuit, he can produce it by bringing the 
spark terminals nearer together, till a spark 
is produced upon making the primary circuit. 
This spark is from positive to negative in the 
opposite direction from the spark upon break- 
ing the primary circuit. No way has been 
discovered for using such an arrangement as a 
source of power or for lighting lamps, so that 


it can compete with the alternating-current 
dynamo, generating an _ electromotive force 
high enough for all practical purposes. Any 


transformer is operated at some loss, and the 
induction coil, throwing a spark through a 
wide gap of air, is not an economical trans- 
former. 


(10353) G. C. W. asks: An electric 
company charges for current 10 cents per 
How many kilowatt-hours are 
required to run ten 110-volt 16 candle power 
lamps 10 hours? Also, how many for a 5- 
horse-power motor, 110 volts, and a 220-volt 
motor for the same time? A. A 16 candle 
power lamp at 110 volts may be assumed to 
take one-half an ampere, and thus use 55 
watts per hour. Ten lamps will use 550 watts, 
and in 10 hours will use 5,500 watts, or 5.5 
kilowatt hours, which at 10 cents per Kilo- 
watt hour will cost 55 cents. An electrical 
is 746 watts, 5 horse-power for 
one hour will use 3,730 watts, and in ten hours 
will use 37,300 watts, or 87.3 kilowatt hours. 
This at ten cents per kilowatt hour will cost 


$3.73. It is common to reckon 1 1-3 horse- 
power per kilowatt hour. If reckoned thus, 
the bill would be $3.75. The voltage dees 


not affect the horse-power. If the ‘current 
were supplied at 220 volts, the amperes would 
be halved, but the watts would be the same, 
and the bill calculated would be the same. 
The real bill as found from a meter might be 
very different from this. The motor does not 
run at best efficiency unless it runs at full 
load. If it is not using 5 horse-power. it 
takes more than the proportionate part of 4 
horse-power to drive it; how much, it is not 
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Tue CreEMISTRY OF HAT MANUFACTURING. , 
By Watson Smith, F.C.S. London 
Scott, Greenwood & Son, 1906. 12mo.; 
pp. 124. Cloth. Price, $3. 

Mr. Shonk has very ably revised and placed 
before the public Mr. Watson Smith's interest- 
ing series of lectures on the Chemistry of Hat 
Manufacturing. These lec’ -~es were delivered 
before the Manufacturcrs’ Association in the 
years 1887 and 1888, and notwithstanding that 
a considerable period has elapsed since their 
inception, ihey have had such influence in the 
remarkable progicss of the British hat indus- 
try ihat their republication at the present 
time was desirable. The book should be of 
great value to those interested in work of this 
character, on account of its thorough and ex- 
cellent treatment of the subject. 


:THE SCIENCE YEAR Book. By Major B. F. 
S. Baden-Powell. London:  King,: 
Sell & Olding, Ltd., 1907. Price, $2. 

This year there are but*few changes in the 

Science Year Book, and few were necessary, 

as those familiar with this excellent work will 

understand. Of course, the usual _ revision, 
necessary because of changes im _ conditions 


(103854) BE. A. asks: During a rain- 
storm a click, and sometimes a very brief 
ring of a telephone bell is frequently audible, 
and is always coincident with a heavy stroke 
of lightning. It seems very evident that the 
click of the bell is due to the lightning being 
coincident with it, but how does the light- 
ning cause the bell to click? A. The ringing 
of the telephone bell when a discharge of light- 
ning occurs in its vicinity is explained by in- 
duction. The electric discharge affects the 
wire in the same manner as the discharge of 
a battery current through the wire would do. 
The magnet attracts the armature, and the 
bell rings. It is a frequent occurrence with 
both telegraph and telephone lines. 


(10355) J. D. A. writes: On several 


occasions I have read in the answers to ques- 
tions of your valuable paper, that lightning is 
due (6 atmospheric disturbances. I have also 
noticed that this theory is advanced in most 
of the electrical books that huye come to my 
hands. Though it is undeniable that there 
must be some disturbance, yet such theory 
does not seem to me entirely satisfactory, for 
it is open to the question, What is the nature 
of such disturbance? I am of the opinion 
(and the more I study the subject the more I} | binea 
adbere to it) that lightning is caused by the nich is probably moe convenient than the 
beat thrown off in the sudden condensation prior one of separate headings. Those requir- 
of the water vapors suspended in the atmos: ing a diary of large size, combined with a 


phere; the condensation being caused by the ; scientific summary, almanac, etc., should not 


sm, and that he has some knowledge of the 
ower branches of mathematics. The 


examination of facts upon which they are 
based. The mathematical 
subject is limited as fav as possible through-; 


out. The diagrammatical illustrations are very : 

good. 

GoLD MINING MACHINERY. By W. H. Tin- 
ney. New York: D. Van Nostrand 
Company, 1906. Svo.; pp. 308. Cloth. 
Price, $5. 

As the title indicates, this work deals ox- 

Iclusively with the principal fvaturcs of the ; 


‘machines employed in gold mining; 


: engineers. 
j tical handbook for 


during the past twelve months, has been made, ' 
and the summaries of science have been com-. 
in one general érticle—an arrangement ! 


atmospheric pressure, and taking place when- fail to obtain a copy of the present volume. 
ever said pressure becomes greater than the 

expansive force of said vapors. Is not this | MODERN PRACTICAL CaRPENTRY. By George | 
possible? I would like to know your opinion } W. Ellis. New York: Industrial . 


Publication Company, 1906. 
390. Cloth. Price, $5. 


on this theory, either through the columns of ! 4to.; 


your paper or otherwise. A. While the con- 
densation of water vapor in the air may be This is probably one of the most anibitious 
concerned in the production of electrification | books which has ever been written about car- 
of the water @rops in the air, it is not easy to;pentry. The ground is covered in as thorough 
see how the pressure of the air can be any|a manner as is possible within the limits of 
different from the pressure of the vapor of , one book, and the text is accompanied by nearly 
water in the same place in the air, unless the;eleven hundred excellent engravings, which 
law of Newton is untrue, that action and re-j clearly illustrate the subject matter 
action are equal. The production of a flash 


of lightning is not yet accounted for by any builders, architects, and engineers, and de- 
theory, and we shall have to wait for morejscribes methods of constructing and erecting 
knowledge than we have to explain this phe- roofs, floors, partitions, scaffolding, shoring, 


centering, stands, stages, coffer dams, founda- 
tions, bridges, gates, tunnels, excavations, and 
gives various structural details. It further- 
more includes the necessary calculations in car- 
pentry, and simple methods for finding the be- 
vels in roofs and the similar problems encoun- 


nomenon, 


(10356) C. R. MeM. writes: I desire 


to maintain a heat of about 105 degs. to 110 
degs. in a box containing about 8 cubic feet 
of air. Can I do it by sending a current from 
a small battery through wires? How many tered. The treatise upon timber, notes on the 
cells and what kind? How much wire and: woods used in carpentry, and the tables and a 
what kind? A. We cannot advise the heating: piossary of terms and phrases connected with 
of air by electricity if expense is an object. ! carpentry will 
It will cost many times as much as an oil The chapter on the uses of the steel square is 
lanp, and be as difficult of regulation as that. ‘exceptionally good. 
It can be donc, however, by a coil of No. 14; y 

or No. 16 iron wire with three or four cells ey AT WORK. 


By. George Iles. 


The book is intended for the use of workmen, ! 


pp. : 


their sizes, 
capacities, speeds, and the rules and formule 
governing their use. 
and concise, but still sufficient to describe fully ! 
he machinery in question. 
ods of erection and other 
practical assistance to mining and mechanical ! 
This work will be found a prac- 
use by practical men. 


| Car, 
author i 
ideals frecly with graphical diagrams and thei Car 


treatment of the |} Car 


dump, G. 3. 
Car fer plotecting the 
Klein .. 


Muliby, 


guard or fender, W. 


reissue 
feet of passenger's, Lb. 

» $41,540 
- $41,651 


py. Lane. 


Car runring gear, J. H. Kelly. 41,250 
Car stake, J. BE. Flynn .. 841,500 

underframe, box, J. «+. 841,145 
Car underframe, steel, A. Becker. - 841,221 
!Gar wheel, It, L. Smith.........ccccece eee $41,275 
Cars, adjustable stairway for 

railway, BD. M. Pfautz ............04. 841,653 
! Carbon fer electrical resistances, preparing, 

Ws, Gp RIV Ors: 1 oie a ioscan nfs eden ha Sab wero s 841,572 
Carpet fastener, stair, J. DB. Miller. 841.417 


Car 
Carrier, D. G, Lyman 


Carving machine, F. H. Richards. 
Casting clilled rolls, mold fer, R. H West. 
: Casting metal, C. S. Szekely, Sr. 
: Cattle guard, Hoyt & McNulty 
?Cement, compound for making pip 


E. Trumbull 
Centrifugal separator, 
:Chair, W. J. Kelly 


The descriptions are brief ; Checker board, sectional, H. M. Yorke. 


Chisel, G. J. Harris 


: Chlerina ting apparatus, 
The notes on meth- : Chopper. 


matters will be of Cigarette making machine, W. Bagguley.. 


See Cetten 
Cloek regulator, 
Cloth cutting machine, 
; Clutch, 


Clutch, friction, R. C. 


Coal washer, W. M. Buncan ... 


age bow suppert, 


friction, W. H. Corbett 
Clutch, friction, A. Herisson 


It. C. Ledbetter 


orks 841,545 
2 UD 
SHL185 
841,293 
841.279 
; : 841,524 


) 841,285 


N. S. Bok .. oe BELSTO 

isp eibad shausigaaveun sete sere .» 841,538 

. 841,366 

a Fiacdhere Oleca ap elniaiere teeare we S41, 517 

W. V. Lander.... 841,229 
chopper. 

. 841,216 

pendulum, W. E. Perter... 841,440 

aa erate seo &41,325 


W. H. King 


2. 841,230 
~ 841,520 
841,564 
» 841,382 


Nugent 


TEXEBook ON THE STRENGTH @F Ma-' Goin counting machine, M. B. Rig ee 841,446 
TERIALS. By S. E. Slocum, B.E., and : Coin ope ee machine, W. Andrews ...... B41802 
Comb, W. HEMICY Cute a ok eae is ase 175 
E. L. Hancock, M.S. Boston: ‘Ginn! Composite sheet or layer, W. W. Whitcomb. 841,294 
& Co. 8vo.; pp. 314. Cloth. Price, Composition of matter, B. B. Goldsmith.... 841,509 

$2 25 Concrete base for fence posts, R. J. Liven- 
pao F B00@! ce incctusseacrsdd ate giretgcie a were Raye aS 841,163 
While this book is thoroughly representative Cercrete block, * DB. Merton.......... roe sa 

. . ractice, it ig; Cencrete bleck i: wall, F. B. Merchant.. i 

of the best modern theory and P ” Concrete column, reinforced, L. FE. Smith.. 841,463 
sufliciently elementary in nature to be available } Concrete mixing machine, L. C. Roberta.... 841,273 


for student use in technical and engineering 
schools. The text has been so prepared that 
the student’s knowledge of the subject shall be 


‘accurate as well as practical, thus reducing the 


liabilities of errors from an incomplete con- 


ception of the foundations upon which the; 


subject is based. Each important point is illus-: 


trated by practical applications. 


Contractible m 
Cenveyers, tripper er 


Sia, Georgenson & Hennen. 


841,504 


deliverer for belt E 
° . 841,558 


“AL Wick 
lige nde: peel 55.9: Sura e179 WS! miayiene, war sreie a ae . 841,364 
Core barrel, collapsible, G. D. Fairleigh.... 841,494 
Cork cutting and tapering machine, Hell- 
strom & Exler 2... ...-e cess ee eter ones 841,646 
:Corn rack and germinator, seed, GC. A. 
DOW! ohh. wie Pu sao 8 tbe ieee cae Seale eee aca 841,128 
Cot er hammock heek and beam socket, W. 
Houghtety. 05.070 neces Sateedaot os o Sais erssate A 841,251 


Graphical ; 


‘methods are used for calculating centers of’ 


gravity and 


‘ment of inertia is defined as the skape factor 


discussed. : 


be found extremely valuable. ‘ 


i 


of battery. The bichromate cell will give the | ian Ee Ghee ee ae E oe 
heat quickest. The Iidison-Lelande cell also + Pp. ¥ . ? : y ‘ 
may be use@. It will work slower and last “Inventors at Work” is one of the most in-: 


teresting and meritorious books of this charac- 
ter which it has been our pleasure to review: 
for a long time. Mr. Iles has been most suc: ; 
leessful in his compilation of important inven-— 


longer. A bichromate cell will need to be 
renewed every day. The length of wire should 
be perhaps fifty feet. We cannot give definite ; 
figures, since there are so many circumstances 
to affect the result. If you get too much | 
heat reduce the battery, if too little add more: 
cells. 


who have been of service in the advancement 
of civilization. 
and is arranged in subdivisions covering vari-i 
ous classes of inventions and innovations in 
different industries. It should prove of the; 


greatest interest to the layman as well as thej 


NEW BOOKS, ETC. 


bei Fi ‘ i 1 
CONSUMPTION AND CIVILIZATION. By Dr. ; scientist and the inventor. cea a Fa oR maha ; erizeo 
John Bessner Huber, New York. i ++te_! Annunelator, electric, C. C. Blake 841,307 
Phil Iphia: ippi : A Grain Cuart. By R. G. Becker. Pitts Annuuciator for hotel letter boxes, F. Mus- 
iladelphia: J. B. Lippincott Com burg. Price, $2. Ghenlietta:. 340 /.iissssndeedsvencdeee ces 841, 168 | 
pay.  Protusely illustrated. 536 This chart exhibits in an interesting ana Anticorrosive compositior, J. A. BR. ++ 841,573 
pages; large 8vo. Cloth, $3 net. 3 : ie Automatic switch, A. Underdahl 841,286 | 
foreeful aianner various statistics concerning : Axle box, H. E. DOr Al. nce eden chased 841,552 : 
In this book of over 500 pages Br. Huber has] the grain production of the world, which will Bie frame corner Hxture, ® vom wigen:. © Parca 
produced a masterly and exhaustive treatise on] be found of value by all those interested in the. Bag tie, Ww. F. Corum ee eee 841,630 
the subject of Consumption. Every phase of| subject. It includes the production of grains, pBass andthe kes machine for cleaning, B. 841,309 
the disease—including cause, prevention, an@ including wheat, barley, rye, oats, and corn beaie ‘artificial, H. H. Passage To) g417429 
cure—is described in such an interesting and in the United States up to 19®G; the wheat | Bait, artificial, L. P. Gihson .. + 841,506 


instructive manner that it cannot fail to prove ierop by States, the world’s wheat crop, 
attractive to physicians, invalids, and all per-jyields per acre in the United States, Russia, 
sons who are interested in the prevention and|Germany, Austria-Hungary, France, and the: 
cure of this disease, which is the cause of one-| United Kingdom, and various other interesting } 
seventh of all deaths which occur in this and | statistics. 

many other countries. Over 13@ fine engrav- | DyInroRCED CONCRETE 
ings are used to illustrate sanitariums, cottage Buel, C.E., and Charles S. Hill. 
and tent life, and many other subjects. In- York: i 
valids and others will find much in this book lishing Company, 1906. 8vo.: 
which will assist them in the work of restoring; Cloth. Price, $5. a 


re cea The American practice and the prevailing 
Propucer Gas. By J. Emerson Dowson| conditions governing the subject in question 
and A. T. Larter. London: Long-: 4re followed in this treatise, which is intended 
mans, Green & Co., 1906. 8vo.; pp. jprimarily for designing and constructing en- 
295. Cloth. Price, $3. gineers. ‘he first editic: of this excellent book 
Within the last three decades the subject of bas made it familiar to many interested in this 
producer gas and its application has come to phase of engineering industry, and it needs 
jake a most important position in engineering little recommendation in this column. The sec- 


science. The authors of this book have been 
closely associated with the development of pro- 
ducer gas during all -hese years, and are ex- 
ceptionally well qualified to produce a work of 
this kind. The subject is treated briefly and 
concisely, and the illuistrati.ns excellently sup- 
plement the text. The recognized position of 
producer gas in practical work to-day is such 
that it promises +> be extended very widely in 


New 
The Engineering News Pub- 


pp. 499. 


beams and columns made by Prof. Talbot, of 
the University of Illinois, and by the United 
States government at the Watertown Arsenal. 
Much of this valuable matter has not as yet 
been widely circulated, and its addition to the 
contents of the book yill unquestionably en- 
hance the value to its readers. The authors of 
this work are among the leading exponents of 
the American practice. 


the near future. This being the case, mere 
rule of thumb is no longer apnlicah'e, and the| ALTERNATING CuRRENT Motors. By A. 
subject must be considered theoretically as well S. McAllister, Ph.D. New York: Mc 


Graw Publishing Company, 1906. 


8vo.; pp. 278. Cloth. Price, $3. 


Br. McAllister’s excellent work on the al- 
ternating current motor is not intended for the: 
beginner in electrical science. 
assuined that the reader is familiar with the 
"fundamental facts of electricity and magnet- 


as practically. While there are numerous 
books on the theory and practice of the gas 
engine, there is probably no complete work 
available at present on producer gas alone, 
and for this reason the volume in question is 
an acceptable addition to the literature of the 
subject. 


By Albert W.: 


tions and the work of the foremost inventors, , 


The book is well illustrated, | Air 


1 


average Ball 


jall, S. Schneider ....... GPR eA ia wb SHL,577 | 
Bed, folding, J. L. Tandy . ». 841,280 
‘Bed, folding, C. T. Rice .. . 841,341 ° 
Belt, FL FP. Knoihe .... cee cece eee eee 
Belt fastener, [2 dathsuit oo cece eee ce eee eee 
Belt stretcher, . S. Green oo... . eee ee eee ee Ot 
Bicycle lock, R. N. Caughell . 


ond editiom includes, in the appendices, tests of © 
. Book, 


Tt has been : Calculator, 


‘ lustrations 


in the mechanics of materials. Other impor- 
tant features are the use of the core section, 
application of the principle of least work, com- 
parison of column formulas, with graphical il- 
of their relation, and accurate 
formulas for the torsion of shafts of various 


cross sections. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


January 15, 1907, 


AND BACH BEARING THAT DATE 
[See note atend of list about copies of these patents.] 


B. C. Maxwell, 


Account cabinet, reissue... 12,597 
Acid, manufacture of chromic. R. Suchy. eee 


: Adding machine attachment, Ff. R. Me i 


; Aerated water, manufacture of, & 


moment of inertia, and the mo-' 


Cotton chopper, W. T. Walter 
J. R. Fordyce 
Ceunterbalance, W. Lewis 
Crate, J. W. Recter .. 


Cotton, ginning, 
Crate, folding, J. W. 
Crib, felding, 
Cultivator, M. H. 


Current motor, 


W. E. Trett ... 
Crystallizing apparatus, G. E. 
Nicholson 
Cultivator, hand, B. I. 
J. W. 
Current motor, alternating, M. CG A. Latour 


.. 841,289 
o SHL585 
++ 841,161 
. B41.34e 


F 


Laurent 
841) 544 


Current. motor, alternating, BE. F. W. Alex- 


AN@ETSON Sie veka roe nwie tee Sots & 807 841,61le 
Current motor, alternating, R. Lundell, re- 
! ISSUE? ioc. cee har eyayetos save h ec apie lesera os ade Mietue S 12,595 
i Curtain fastening, LV. Wister -. 841,316 
; Cuspider carrier, L. J. Chapman....... . $41,225 


Cutter head hit, 


Display cabinet, E. J. 
Display device, J. M. 
Display receptacle, J. 

Northrup 


Deer 
Deer 
Boor 


cleser, 


hanger, 


: Doors, 


git son SALT 
| Aerial navigation hrake, G. G. Schroe 841,581 
! Aerial system for mining purposes, G, cn 

Schroeder oo... cece ee etc e eee terete nees 841,579 
Aerial transportation system, G. G. 

Schroeder wi cccccc cece cc weet tent ceeeee 841,582 
Aerial transportation system for vessels, G. 

G. Schroeder wo... sees cece c eee en eee eee 841,580 

brake for cars, automatic, W. J. 

Danke]: ofc heeds seein sew eee ee teas ne OG 841,636 , 
Air brake mechanism, W. V. Turner. . 841,47@ 
. Air brake system, F. B. Corey. 841,231 


1 8417591 
: g4118e 
» 841173 


: Air heater, E. T. Slaughter .. 
: Altar tahernacle, J. Rauwal 
Amusement apparatus, J. W. 


R. G. Ainswor - 841,477 


Balance, assay, 


and socket joint cushion, 5 
Pinckney”. viceeiee lees oetee eer a elelales setiate 841,57@ 
ar See Grate bar. 
: Basket, V. Nacht, et al........ce ee ee eee 841,17@ 
Bearing. lubricating, N. A. Christensen.... 841,122! 


Bearings, apparatus for preparing rings 


Binder, loose leaf, J. C. Dawson. 
Biscuit forming and baking 4d 
INA WASDKLY sein ae reed ae secede eterna nage 


Bloek lifting and carrying apparatus, G I. 
ISHED: 6's, o:Seira Sieisn, ener ets Shes echo ce OW ba alas 
Block molding machine, Chvistiau & Reed.. 


Block molding machine, J. I, Hancock rk 
: » 841,571 


! 
! 
; leetric 


Boile-, J. bie : 
Boller, J. P. & MUU: sie ca eee er igy eee - 841,593 : 
Boile: flue, detachable, J. F, Brake 841,351 
Boilers, slarm signal for, H. Sandvoss.... 81,186 
Bolt anchor, 1’. C. Palmer ............+.6- 841,338 
Book and color box, combined painting. 

Go TUK coc ccc cce ere we seen - 841,360 
Book holder, J. . 841,237 


sales, H. P, Brown 
Booklet or folder, It. UI. Garman . 
Bottle closure, J. P. Nikonow 
Bottle fillmg machine, J. Ramsey. ine 
Bottle stopper fastener, Cc. M. Conrae on. 

Bottle washing machine, F. N. Young 
Box nailing press. H. A. & G. S. Bassford.. 
Bracelet, extensible, A. D. Crosby 


hanger, H. B. 
or gate fastener, 
stop, 


Boor 
Boor 
: Door 
slidable hinge 

Osel 
Drawing 


appatatias, 


Easel, H. B. Perry 
Eeventrie, reversing, 
Ege beuter, J. EB. 
Electric machine, 


motor drive, 


ql; regulator, J. 


HY 


rotary, E. S. Shimer. 
Cyaniding apparatus, W. V. 
Cycle, meter, KE. L, Pequegnat, et al. 
Derrick for loading, wagons, Ws N. J 
i Besk companion, G. : 
Disappearing chair, automatic, a 
Display cahinet, Stinson & Han 


B. Hall 


Displaying paint colors, means for, 


Distilling apparatus, P. : 
Di thing machine, R. L. Everett 
Ditching shovel, 'self- -cleaning, 


R, Adams 
censtruction, sliding, 
J. H. Burkholder 


E. W. Hasenpflug 


E. Bronner 
Drawing instrument, curve, fF. H. Bowman.. 
Paling machine, G. & W. A. Bawsor 
Dust pan, A. V. Cassa? 
Dye and making same, 


Hitt 
dynamo, M. C. A. Latour, 


22 8413587 
1. 841,331 
841.434 
$41,404 
1) 841/391 
» 841,135 
841,349 


Lan@er.. 


Loomis......- ~» 841,551 

Kelley..... .. 841,585 

M. Kelley .. 841,536 
E. 


841,266 
- 841,401 
841,315 


J. Hope. 


W. I. Cook, 
841,374, 


A. R. 


841,375 
841, 608 


Pitner 
W. J. Fair 
hanger for grain, K. 


azo, M. Boniger. 


kr. Belknap 


841,543, 841,545 
841,270) 
841,106 


W. B. Potter 
Bijur 


Electric regulator, W. S. Andrews...... 841,216 
Electric time switch. J. M. Chappel....... RAL, 25 
Elecirical currents, device for amplifying 
: feeble, L, Be Forest 2... .. ccc eee eee 841,387 
Electrical switch, Kennedy-McGregor & 

PWLO M9, Sct Atel oe cue nas ateltvedinds> cies atie, «Peppers 841,407 
Electromagnetic apparatus, A. H. Pikler... 841,438 
Engine. Sec Rotary engine. 

Brg ines Te COMUI oie ese saps goes arb ebte a8 Canes hie 841,229 
Engine lubricator, pneumatic, W. Lewis.... 841,162 


'Engine sparking plug, 


explosion, I. C. Ors- 


WELL,» Siacuine ac Wn arewlerne wade. . 841,566 
Engine starter, gas, G. C. Hicks, .. 841,149 
Engines, cooling explosive, Cornell & 8 tz $41,312 
Engines, cross head pin for explosion, E. R. 

EO WIC cee ii ht eare eee Meaeials, Ocal 844,395 
Envelop, J. } Sherman .. 841.346 
Explosive, A. E. Nienstadt . .. 841,172 
Extension table, J. F. Jackso -. 841,529 
Eyeglasses, Ff, J. Peck .. . 841,568 
: Eyeglasses, Bi Se WSIe ecco ava wae es 841,614 
Feed table, work reversing, Shaw & Char- 

COMET | oesiets cosa eiae ate Srna gtarwidareearte hee ewes 841,459 
KFoeeder, E. Vallentine ........... 841, ant 


Feeder, 


Feuen stay, 


File, 


salt, P. J. Tjossem 
Fence post, T. BE. Jones 
Fence post making machine, R. L. Bennison. 
T. M. Price.... 


order, DB. A. Huffman 
Filtering apparatus, B. Hunt .... 


19 
841.644 
841,177 


oe SAD25 
. 841,526 


‘iltevlug element, C. H. Loew 841,652 
‘ire alarm, automatic electric, W. G. Med- 

GINS! ae teu ge cassettes prs iia deere woes . 841,557 

/Wire apparatus, B. Boyce 841,108 


5!Fire escape, T. Noonan 


» SH265 


Tire hydrant, Brow: & Haycock 841,615 
Firearms. shell expelling mechanism for, 
: AG. RYT WETS cis a aracPa. sacseeee ty acntiad Mare ekdece 841,240 
; Fish scaler and cleaner, I. Anderson ...... 841,099 
Ifloat, non-collapsible, Mower & Johnson. 841,33. 
Flour and grading grain, machine for bolt: 

ing. H. Seck ........0. eee 841,585 
Flower stand, P. J. Sandhofer . 841,574 
Flush tank, C. J. Akins ........ 841.213 
Flushing apparatus, C. B. Day ........005 841,487 
Flushing tank, C. J. Akins ..............65 841,214 
Folding mat, O. Martin ..... ween. 841,263 
: Force feed lubricator, C. B. Hodges... ». 841,249 
Force feed lubricator, F. W. Hodges.. .. 841,250 
Forge, R. Kraataz ...ccc cece e eee eee .- 841,159 
Fuse box, C. A. Rolfe .......--- .. 841,449 
Carden implemeit, W. C. BDoidge » 841.488 
Garmont support, R. Mancha ...........005 &41,261 
Gas burner and automatic cut off theretors 

L. Holtschneider ......... 0... cee .. 841,400 
Gas conduits, antipulsator for, T. Thorp. 841,196 
Gis generating retort, T. L. Stewart ... 841.466 
Cas generator, acetylene, A. H. Helert .... 841.148 
Gas generator and smelter, combined, Adianis 

GPO well. fc iteica: slevegsarong.coahee boda a ald os 5s aye 841,212 
Gas, manufacturing power, E. Fleischer..... 841,499 
Gas pressures, apparatus for measuring, P. 

MO BO ay thy ee hee 24 eae aa Soares ee eee ae 841,618 
Gas producer, C. J, Atkinson .. » 841,100 
Gas producer, H. K. Cowen............0005 SE, TES 
Gear, reversible variable speed driving, G. 

We TAG Ty. 26 Ges erase aeorasore ating etentve fiw wre ere-0ce 841,353 
Gearing, change speed, S. Bramley-Moore.... 841,109 


Bracket, G. H. Dorken ........ certs eee 841,131 : 
Brakes, apparatus for supplying water or 

other liquids to, G. Enrico S41, 514. 
Brazing, C. C. Hornsby ......... . 841,151 
Bread mixer and kneader, O. Wo ee . 841,296 
Brush, folding shaving. H. M. Rynehart.. - 841,453 
Bucket, milk, J. Ferguson ............eeee $41,184 
Building blocks, mold and die for making, 

G, Be Fisher... ce cece ese eet onsen 841,136 
Bulletin board, elastic, F. W. Weeks.. . 841,291 
Bung, beer, F. E Stauffer oo... . cece eee 841,348 
Buttaner and horn, shoe, J. L. Sommer.... 841,192 
Cabinel table, N. L. Jewell .......... .- 841,405 
Cake tin support. W. L. Gale. .. &41,502 

K. H. J. Marckworet Savewhrics ~-. 841,413 
Car brake shoe, mine, Muller & Landfair... 841.264 
Car ‘oupling, J. M. Wowell, Jr..........0005 Ri1,523 
Car draft gear, railway, C. T. Westlake.... S#1.202 


Gin feeder, M. E. & 


J. L. Norris...eses0.. 841,182 


100 


Glass, drawing, Speer & Harvey 
Glass frem their baths, separating shects ef, 

Speer & Harvey 
Glass furnace, H. M. Breekfield 
Glassware manufacturing apparatus, hellow, 


Bhs Aa GROSSES co 8 Sates Belek cane gies Fee eee 1,511 
Geverner, S. C. Fester . .. 841,318 
Geverner, J. A. Heak . 841,521 
Grain drill, M. E. Wilsen 841,295 j 
Grain transferring device, B. B. Stauffer... 841,465 
Grate bar, pretected, J. C. Fitzsimmens..... 841,498 
Grinding device, A. H. Kramer 841,541 
Gun cleaning red, S. A. Nerth... 841,336 
Hair drying apparatus, P. Schw . 841,584 
Half_tenes, backing lumber fer, 

Weer 6 eee eke ails erhvene meterdaree a aces & 841,115 
Tlandle, R. A. Watsen................0000e 841,199 
Harrew toeth and weeder, cembined, I”. S. 

Gunning: 4 o.6 0 ese ake ed waded eee 841,512 

Harvester reels, cam fer, J. T. Brett...... 841,110 
Heater. See Air heater. 
Heating apparatus, J. H. eee! S eiuatahiat sate 841,107 
Heating_system, steam, F. C. Gert. .. 841,389 
Hinge, P. J. Madden . 841,333 
Hinge, Stevens & Dlanders ................ 841,596 
Hebby herse, G. S. Axferd ..- 841,369 
Heisting machine, G. L. Trede... -. 841,198 
Heek and link, L, D. Mattassi.............. 841,164 
Heeks and eyes, implement r driving 

screw, W. H. Vanderherche . 841,472 
Herse-pewer, J. Mallen 841,412 
Horseshee, J. F. Rebinsen 841,448 
Hose supperter, E. Pearl ............ 841,430 


Hetheuse, grapery, and greenheuse, 
bined, Bender & Tayler 
Hydraulic press, 
Ice cream dipper, 
Ignition device, cembined dynamemagnete, 
J. oA. Struthers .......0c.cccee cee te eee 
Incandescent mantles. means fer pretecting 
and applying, O. Wiederbeld 
Ink and making same, printing, E, WKlein.. 
Ink well, G. J. Sen’gbusch 
Insect trap, @ R. Jenes 
Insulating handle cennectien, J. H. Gault.. 
Iron shaping machine E & O. M. 
Knutsen 
shaping 
Knutsen ... 
Trening table, C. 
Kneading and me ding machine, bread, C. 
& E. J. Kruse 
IKXnebs te belts, device fer fastening, D. W. 
Tewer 
Label, G. E. Heward 
Lace helder, shee, H. F. Melkenbur. 
Lamp, P. N. Milsted 
Lamp bracket, H. Bryarly 
Lamp, gas, A. H. Humpbrey 
Lamp, incandescent gas, O. Wiederheld. 
Lamp, stermpreef, G. Stubgen 


faet  ohe sina? oo 


Lantern, J, H. Hill ........... 
Level, C. J. Stricker 
Level, plumb, L. B. Nel 


Lever mechanism, A. R. & . 
Life-preserving steamer chair, “A. L. Ric ol- 

sen 
Line bhelder, J. Simen 


Liquid centaining and dispensing device, 
WJ. (Hi Bromley” 3 icc oo cce bad ais a'ass ane 
Liquids with gases, apparatus fer treating, 

AAS. SRagnies ce:i22 hh ek oe Dae eee aioe, 
Leck, W. B. Wykeff ..... 841,268, 


Leck casing, H. M. Small 
Leck mechanism, E. A. Baldwin 
Lecemetive cushiening appliance, W. 
Legging device, G. Meere 
Leem, C. F. Perham 
Leems, mechanism fer changing 

in, E. J. Entwisle. is 
Lubricater, H. H. Cramer 
Machine brake, F. B. Rae. 
Mail bex, C. A, Wellman 


We Dalten 


shutters 


Mandrell, cerrugating, E. R. Stasch........ 841,277 : 
Marine electric wharfage, G. G. Schreeder. 841,583 
Massage apparatus, pneumatic, S. Has- . 

WH@1ICK. ore sce a loveticans ciate, canara case. ale wale seine 841,146 | 
Match delivering receptacle, C. W. Redman 841,181 
Mattress wire-bending machine, I’. J. Creuch 841,634 
Measure, tape, R. J. Read........ - 841,272 
Mechanical mevement, F. H. Richards. 

841,342, 841,443, 841,444 
Merry-ge-reund, G. B. McKinney a aheeeis ca . 841,424 
Metal ceating ‘compesitien, M. Tech ..- 841,6€3 
Metal plate, ernamental, A. Du Mentier.... 841.490 
Metal werking, scraper fer, GC. Lebnert 841,332 
Metals, mixing, Prince & Redgers... 841,178 
Metallic greund pest, driven, J. H -+ 841,645 
Metallic heek, J. J. Leenard. .- 841.55@ 
Micrometer, J. Rau ..............--8 -- 841,271 
Milk desiccating apparatus, J. A. Just..... 841,153 
Mine shaft, J. Mika .............0.08 » 841,416 
Mining machine, W. B. Chapman.......... 841,625 
Medels, cards, ete. adjustable suppert fer, 

H. Busechmann ........... cece eee eee 841,372 
Meld-making apparatus, pattern guide fer, 

E. WH, Mumferd .......... 0. ee eee ee eee 841,167 
Motion cenverting device, F. H. Richards.. 841,445 
Motor centrel, alternating current, M. C. A. 

Later oink cin Swe sinne aN es Gate alan Bee 841,257 
Motor winding, E. IF. W. Alexandersen.... 841,609 
Mowing machine tedder attachment, J. 

MO@OLE: hi nae iy ei eae yea hala Oa tials 841,166 
“‘usie player, pneumatic, F. W. Winter, 

841,205, 841,206 
“insie sheet guiding device, EH Themsen.... 841,356 
sical_instrument medulating attachment, 

T. Brew. Gases <i Cie Gh we ee Se 841,113 
Musical instruments, autematic playing 

mechanism fer, C. B. Punett.......... 841,383 
Musical instruments, key lecking mechanism 

fer autematic, T. P. Brewn............ 841,114 
Needles in temperary helders er beeks, ma- 

ebine fer inserting cembing, T. Tewn- 

BONG. Seeded eres Sacked ob ele Pina Sasa sa edd bodes 841,358 
Needle cutter, G. A. Jelley... .. 841,152 
Nezzle, exhaust, P. B. Heughten . 841.402 


Nut leck, J. W. Kreitzbeurg 
Oil, apparatus fer the purneatien ef waste, 


N. W. Smith ......... 
Oil burner, W. S. Stewar 
Oil shell, ‘GO A. Glever ..... 


Operating mechanism, T. J. 
Optical instrument, S. Lake 
Ordnance, breech-leading, Dawsen & Buck- 

PSN sends seg Aare ete abet oiates ates sa iPetitions 
Ore chlerinatien, W. V. Lander. 
Ore cyaniding, W. V. Lander 
Ores, treating, Baker B. Burwell.... 


Overshee helder, W. H. Tillsen............ 

Pan. See Dust pan. 

Pan supperting rack, Buergermeister & 
DUI CONS. Ses cota fo erarana aaa thoy ochca Mears ee eea ages 


Paper tube blank, J. C. Kimsey. 
Paper weight, inelo sed, C. L. Criver 
Pastry herns er cuns fer centaining 

cream, etc., machine fer making 


ice 
J 


Abrahams ‘ 
Pavement. E. Hey yn. 
Pen, sclf-filling feuntain, 
Pensteck, Ww. G. Farge 
Pencil belder, J. GW. Williams 
Pencil sharpener, P. Makin ... 
Pencil sharpener, J. W. Cever 
Phenylglycin, making, 
Piane, P. Duffy 
Pigment and making same, 

bruster 
Piling. sheet, CG C. Temkinse 
Pipe beiler, J. L. Andersen... 
Pipe expanding teel, J. Gapp 
Pipe threading machine, F. 
Pisten, J. Imler 
Planing device, retary weed, W. 
Ptaster cempesitien, J. M. Snelus 
Plate lifter, W. H. Clark 
Tiow, A. Gullicksen 
Plow, T. J. Jehnsen 
Plumber’s trap, C. T. Byrne 
Pele splicing device, I. N. Drane 
Pewer transmitting device, J. Putnam 
Presser, A. H. Gibsen ............ 840,140, 
Pressure gage, C. BE. Sargent.............. 
Printer’s furniture, Aikman & Stevensen. 


mt Seat etree Sieh sd orem 


D. Plue.. 


Printing machine meistening device, H. 
Gramlieh: assis asa Sees eee ieee re 
Propelling device fer steam vessels, J. 
GRCAVEB sate site 6, oie ovale ateia's Sie. hd alas eyacoanae 


Prepelling mechanisn, beat, R. Rutherferd. 
Pulp, manufacture ef purified seda pine, W. 

H. Sharp 
Pump, centrifugal, J. Degen ... 
Pump stroke regulator, Summers & Mast... 
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841,456 
841/238 


841,303 
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Autematic 
Lathes 


Cross 
Feed 
Send fer Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N. Y., U.S. A. 


Engine and Foot Lathes’ 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 
SEBASTIAN LATHE CO.. 120 Culvert St., Uelenes: 0. 


Foot and Power : 
SHBRPARE LAREDO, 


Veeder 
‘Counters 


to register reciprocating 
movements or revolu- 
tions. Cut full size. 


Booklet Free 


VEEDER MFG. CO. 
18 Sargeant St. 
Hartford, Conn. 
Cyclemeters, Odometers, 


Tachemeters,, Counters 
and Fine Castings. 


FRICTION DISK Line 


FOR LIGHT WORK. 
Has These Great Advantages: 
The speed can be iustautly changed frem @t0 1600 without © 
stepping er shifting belts. Pewer applied can be graduated 
to drive, with ental satety, the smallest. or largest drills 
within its r: .- § wondeckal economy in time aud great 
saving in drili breakage. {3 Send ter Drill Catalegue. 


erik “Tarree Luisthes, Phu 
ers, Shikpers, and borthh Presses 
2G WY Cad ST. 


Price 


Ww. F. & JNO, BARNES CO., 
Established 1872. 
1999 Ruby Street, . 


Rockford, Ill. 


Our Hand 890k on Patents, Trade-Marks, 
ete., sent free Patents procured through 
Munn & Co. receive free notice in the | 


SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRAncH OFFICE: 625 F St., Washington, D.C. 


Manufacturers should investigate the 


B. F. BARNES MACHINE TOOLS 


before placing orders. The Tool bere 
illustrated is our 2@-inch Drill, and we 


have many other sizes to make a very 
complete line, incl uding Multiple Spin- 
dle ills. If interested in the latest 


Toels for reducing costs of production, 
let us tell yeu what we have. Ask for 


Catalog 8. 
B. F. BARNES CO. Rockford, Ill. 


European Branch 
149 Queen Victoria St., London, E. C, 


Cineiunaty, 0, | 


YOU NEED 


SORE THROAT 


To prove the Efficiency of 


Hydrozone 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 
to everyone sending me this adver- 
tisement with to cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. Good until Feb. 10, 1907. 


CR. ChacbrAtartack 


Dept. U, 63 Prince Street, New York 


Saving 
Energy 


means much in these 
strenuous days. 
is why 


That 


Telephone 


Service 


is so helpful in both 
home and office. 


NEW YORK TELEPHONE CO. 
15 Dey Street. 


SENSITIVE LABORATORY BALANCE 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one poune and will turn with a 
quarter of a postage stamp. ‘he balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings shewing various 
stagesefthe work. This articleis contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184, Price10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City. or any booksetler or newsdealer. 


You USE GRINDSTONES ? 


{f so we can suppiy yeu. Ali sizes 
mounted and unmounted. always 
kept in stock. Rememoer, we make a 
specialtyef seleccing stenes fer alispe- 
cial purpeses. Seng for catalogue “1” 


The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland, 0. 


IT! 


Modern Gas-Engines 


AND 


Producer-G@as Plants 


314 Pages 


By R. E. MATHOT, ME. 
Bound in Cloth 


Price $2.50, Postpaid 


152 Mlustrations 


A Practical Guide for the Gas-Engine Designer and User. 
A book that tells how to construct, select, buy, install, operate, 


and maintain a gas-engine. 


No cumbrous mathematics : just plain words and clear drawings. 
The only book that thoroughly discusses producer-gas, the com- 


ing fuel for gas-engines. 


Every important pressure and suction 
producer is described and illustrated. 


Practical suggestions are 


given to aid in the designing and installing of producer-gas plants. 
Write for descriptive circular and table of contents. 


MUNN & COMPANY, Publishers 
361 Broadway, New York 


January 26, 1907. 


Se eS Sent 
Pumps. balancing centrifugal, J. Degen.... 841,642 
Pumps, means fer balancing centrifugal. 5 

Degen . 841.641 
Rail fastener, D. BE, O . 841,267 
Rail fastener, J. W. Wy y .. 841,298 
Rail jeint, A. E. Beman ... . 841,482 
Rail jeint, L. M. Sartain ................. 841,575 
Rails er the like, device fer marking the 


lengths ef, W. Themas ............... 
Railway bleck system, W. L. Rummel. 

Railway read-bed, L. R. Zellinger ........ 
Railway signaling mechanism, DE. J. Adams 841, "607 
Railway structures with suspended cars, 

cressing fer elevated, D. M. Pfautz..... 841,437 
Railway structures with suspended cars, 

switch fer elevated, D. M.. Pfautz..... 841,436 
Railway tie, D. C. Graham ............ ~- 841,242 
Railway tie, C. H. Cellins . . 841,628 
Railway tie, metallic, F. M. Cai . 841,119 
Rams, pulsating valve f a 

Nerthley .......... a -. 841,563 
Ratchet brace, G. & W. A. Daw .. 841,638 
Razer, safety, F. H. Arneld...... » 841,304 
Reducing wheel, F. L. Welfe.............. 841,207 
Refrigerating attachment fer milk cans, H. 

Se Parker” aye.osai vice atta wee dae eee 841,567 
Refrigerating device, G. A. Baker ~. 841,104 
Revetment, W. E. Therne ....... .. 841,281 
Rheestat, electric, Dana & Knett. « 841,232 
Reck drill, A, H. Gilosen............ . 841,139 
Relling mill werk-reversing mechanism, - 

ten':& Chartener si soca ccetaicade sane 841,427 
Reef cennection fer vent pipes, G. F. Ryan 841,274 
Reef jeint, E. R. Stasch..............000- 841,276 
Reet cutter, G. W. Keeler.......... ». 841,534 
Repe and cable clamp, A. H. Meech. « 841.165 
Retary engine, F. Nelsen ....... . 841,425 
Retary switch. F. C. De Reamer.......... 841,234 
Retating apparatus and magnetic mpasses, 

suspensien ef, H. Anschutz-Kaempfe... 841,612 
Rubber shees, machine fer preparing, J. F. 

Cavanagh ...cccccecccee ener eeetecenaee 841,121 
Rule, N. H. Cleud, Jr............ ++ 841,627 
Sand melding machine, J. Pickles. .- 841,569 
Sawing machine, B. E. Harreld.... +» 841,516 
Sawmill track sweeper, E. Heeps...... «» 841,522 
Scythe snath_ bending machine, A. Tewe.... 841,357 
Separater. See Centrifugal separater. 

Sewing machine attachment. L. M. Tynes.. 841,604 
Sewing machine ruffing mechanism, A. 

Laubscher sicwcacecec sce wists est sae nates 841,546 
Sewing machines, fabric withdrawing er 

feeding means fer, H. H. Bates. . 841,480 
Sharpener, scissers, W. M. Kellegg.. . 841,537 
Sharpening device fer grain mills, 8S. 841,287 
Sheep shears, W. A. Scett 841,458 
Shelf. cellapsible wall, «. 841,484 
Sheck leader, F. Mart .- 841,556 
Shee dipping machine, J. H. Wall... .-.. 841,361 
Shew windew cerner pest censtructien, R. 

cg, Hs VOMCS oe eee eee eee eee een ee eee e ence 841,324 
Sifter, fleur, C. A. Carlsen... ++ 841,310 
Sign, adjustable, J. V. Petrusich.... -» 841,174 
Signal reading device, H. H. Brewn........ 841,616 
Signal system, autematic step, C. L. 

TUN Serie). 50:62 Seis 246 8S 0s Bis ees ais 841,403 
Signal transmitter, recerding, R. A. Baldwin 841,105 
Signaling, harmenic selective, W. W. Dean. 841,640 
Sleds, wheel runner fer, H. F. Castle .. 841,623 
Sleigh. kicking, O. A. Ritzman . 841,447 
Slung sbet, J. B. Sweetser.. -- 841,195 
Spanner, adjustable, A. G Tay .. 841,602 
Spark arrester, A. M. Harris..... +... 841,393 
Speaking tubes, electric signal fer, Cestello 

& Hart «+s 841,377 
Speculum, herse, J. Sklar - 841,590 
Spinning spindle and bearings therefe . 

H. Chapman 841,485 
Spitteen, G. Zweigle 841,301 
Splice bars, apparatus fer the manufacture 

ef, G. BD TRACKER Y® 0.045 s.8 o-0scerccoe- ci oreid-scece 841,354 
Spring helix, W. H. Chellis.. «. 841,227 
Spring wheel, C. Dellinger . «. 841,130 
Stacker, hay, J. H. Cepe.... «. 841,376 
Steam beiler, W. Dewney ..... «. 841,235 
Steam beiler, E. R. Gustavus . . 841,513 
Steam leep, Cenrader & Gillesp . 841,311 
Steam trap, R. M. Dixen ...... «. 841,129 
Step and seat, autematically fel . Orr 841,565 
Stecking supperting clasp, G. Devell sieve ares 841,127 
Stene in imitatien ef marble er granite and 

the like, manufacture of artificial, L. 

MOE ANC: oi aie sa Mis nase clare ad Salers * cana, giareeace 841,160 
Stene plates, slabs, er tiles, manufacture ef 

imitatien, L. Hatschek, reissue ........ 12,594 
Stene sawing machine, J. S. Yeung. «- 841,300 
Steve, ceal, C. T. McCarrell........ «. 841,169 
Sulfur burner, C. E. Savage. « 841,576 
Switeb, E. L. Nugent ...... « 841,337 
Tag, laundry, W. J. Baker..........eee seen 841,217 
Tank supperting means, water, F. C. Smith 841,462 
Target sheeting, hack step and receiver fer, 

Woy AISOR. oc oo cs Sui ag vane bapaae eens 841,611 
Target trap, A. M. McCrea. . 841,423 
Teaching ef fractiens, device f 

the, Keeps & Reimers ++ 841,158 
Telegraphy, wireless, L. De Ferest. . 841,386 
Telephene, F. Edwards ...............0028 841,491 
Telephene calling apparatus, 

Adams-Randall ........ ces cece cece eeeee 841,476 
Telephene, cempeund, Helmgren & Brahm.. 841,399 
Telephene system, W. W. Dean ......... +. 841,233 
Telephene system, A. H. Weiss .........005 841,292 
Telephene system, secret service, A. K. 

AN@Tiane.. 25s isc tinicae eee 2 Sect 841,478 
Telephene, telegraph, and trelley wires, sec- 

tienal pele fer, H. M. Sciple 841,344 
Telephones, listening apparatus fer, W. * 

GS SY 5 a se salgyeedchics Bo5 Cate ane 841,244 
Telescepe, prism, K. Martin ....... »- 841,262 
Tire, adjustable wheel, S. F. Mudge. +. 841,561 
Tire pretecter, O. Kelly ......... . 841,155 
Tire repairing apparatus, J. Hart . 841,518 
Tire retaining attachments, lecking 

fer, Re -S. Bryant. o.98 6248 ss awa ae 841,619 
Tire, vehicle, F. M. Geergi.... -. 841,505 
Teaster, bread, A. M. Skinner - 841,191 
Tebacce cutter, N. Du Brul............ 841,236 
Tebacce plant bed burner, J. D. & H. BF 

FIOWEUS® s2:5.5:5 5 Sars -suers siecle RR CSA We ed wares eS 841,317 
Tengs, Israel] & Kirk ............... - 841,528 
Track sanding device, J. H. Hanlon 841,144 
Tractien device fer vehicle wheels, H. S 

Weaver oy Gated ich Si caaig sige.gs Siebceaebntee 841,473 

Tractien wheel, A. E. Glasceck............ 841,507 
Train ventilating apparatus, J. A. Shires... 841,460 
Trap. See Animal trap. 
Trestle, adjustable, W. L. Milner.... +» 41,418 
Trimming, ernamental, C. P. Schleg - 841,187 
Trelley, J. Tetlew 841,467 
Trelley base, autematic, 841,497 
Trotley head, O. Heffmann 841,397 
Trolley track, WwW. + 841,351 
Frousers, T. Halligan 841514 
Truck fer electrically prepelled cars, swivel, 

D. M. Pfautz 841,435 
Truck, lecemetive, W. Dalten. «+ 841,380 
Trunk harness, KE. N. Buchanan ... «. 841,620 
Trunk line, inceming, H. M. “est +. 841,339 
Tubular drill, luericating, W. E Reeske.... 841,184 
Tuning device, Stringed instrument, E. E. 

England 32 2ictsai eke. shahi bende a eiew es 841,384 
Turbine, J. G. Callan ............ ++ 841,483 
Turbine, elastic fluid, O. Junggren.. - 841,254 
Turbine, elastic #uid, C. W. Dake, ++ 841,486 
Turbine wheel, H. Keller sig ane - 841,255 
Turbines, attachment ef blades 

Ge ANI R Ol Stee sae a eiies Gace Od ad ee 841,503 
Turbines, means decreasing leakage in, 

O. Junggren ..............5008 841,253, 841,650 
Turbines, means fer securing buckets in, C. 

We Little: 1245 sind bape ates Sion Oa assis 841,258 
Turn designating apparatus and cein ceunter, 

cembined, A. W. Mahen................ 841,554 
Type casting machine, single, I.. Schmidt.. 841,457 
Typewriter. music, L. C. & I. F. Badeau.... 841,101 
Typewriting machine, C. W. Walker........ 841,288 
Typewriting machine, G. Swensen... ~- 841,352 
Umbrella, ©. S. Gurney ............ .. 841,245 
Umbrella lecking device, B. Meses... «. 841,421 
Universal jeint, A. R. & F. S. Welch . 841.363 
Valve, H. C. Farrell .......... 0c eeeeeeeee 841.133 
Valve and tapping. device, barrel, R. Stock. 841,350: 
Valve, check, E. Wendelken 841,474 
Valve, cut eff, 8. Mates as « 841,422: 
Valve fer air brake systems, p . 

Vi. STUPOR cise oa aes vais eu nek ee ree 841,469. 
Valve fer mufflers, cut eut, A. S. Hamilten. 841,392: 
Valve mechanism fer turbines, J. G. Callan. SAL ate 
Valve, steam, W. Baker ..............00.- MH 
Valve, threttle, E. Hexie. «- 841,322 
Vault, W. H. Hellar ........... « SI1LRgs 
Vehicle draft rigging, W. J. Drees. S4TL te 
Vehicle, foot propelled, W. M. Dailey...... 84 841,635 
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TRANSMISSION STEEL TOWERS 
GALVANIZED 


and build the 


to fully meet the specified requ 


procets after all work of manut 


s beer 


AERMOTOR CO 


you carry this rifle. 


GAME SIMPLY CANNOT GET AWAY. 


HAS MORE UNIQUE, 


PLEASURE TO ITS POSSESSOR. 


Showlng Position 
yector In 


eeting Shell 


Wouldn't You Like to Own This 16 Shot Repeating 


Hopkins & Allen .22 Caliber Repeater 


The squirrels and rabbits can’t get away from you when 
If you miss one the first time—you. have 15 
more shots coming almost before he can move. 

It makes a ramble in the forest a pleasure—productive of full game 
bags—and all the excitement of quick successful shots. 


Description : This is the finest and most reliable repeating rifle ever offered at the price, 
short or 22 long rifle cartridges - 16 shots for shorts and 12 for long or long rife —and the ejector works like lightning. 
You can deliver 12 or 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger. 


Quick take-down pattern—full length 38% in., length of barrel 20 in.—weight 5% Ibs. 
military bolt action—the first ever put on an American sporting rifle. 
SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. 
DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. 
DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 
beautifully polished walnut stock, military butt plate, every part drop forged—lock work made of spring steel. 
EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING 


tin 


7.15 


Rifle? s 


It shoots 22 long or 
THE 
Has that excellent 


HAS THE BEST SAFETY DEVICE—A 
HAS THE ONLY EJECTING 


AN 


PRICE—Safe delivery guaranteed—$7.75—IF YOUR OWN DEALER CANNOT SUPPLY YOU, 


We publish tavo delightful steries—* Wiliam T ett,” the experience of an expert with his first Junior 
Rifle,and My First Rifle” by the fameus marksman, Capt. Jack @C' 
FREER, witheur illustrated catalegue of rifles, revelvers and shotguns. 


HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conn., U. S. A. 


London Office : 
The largest manufacturers of High Grade Shot Guns, Rifles and 


‘onnell, WHICH WE WILL SEND 


6 City Road, Finsburv Square. London, England, 


Revolvers in the World. 


BECOME A 


Qualify at home in spare time to 
earn $55:00 a week. Men like 
McCutcheon, Brig gs, Davenport, 
@utcalt, Kemble and others earn 


$5,000 and upwards a year. 


y 
4 nit 
| We shape the course to meet 
your individual needs; develop 
you to do the original work that 
ena bles artists te held high salaried 
pesition. We guarantee pro- 
ficiency to earnest students, and secure positions when competent. 
You incur no.obligation by writing now for full tnformation about 
the ‘Acme Way” of texching drawing by mail. We also teach Illus. 
trating, Designing, Architectural, Mechanical, or Sheet 
Metal Pattern Drafting successfully. ‘Atit8 years.” 


THE ACME, School of Drawing 
A-278 Acme Bidg., Kalamazoo, Mich. 


Resident mstruction it preferred. 


BUY A 
Ferro Auto-Marine Engine 


“High Gride fom the Ground Up’? An engine 
with a tactory behind it, with an absolute Re- 
liability Insurance, — Built 
entire and guaranteed bv the 
strongest marine engine factor. 
in the world. With Gasoline 
Engines tt pays to buy 

best Tre Ferro 
pronounced 
Show, by 

Boat and 
ne Build 
st Marine 


ers, the t 


Engine pelt.  Crets 
no toner than o bers. . 

Send WM) centy tor bound * Treatise on Modern Marine Engines,” in 
valuatile to every user. Send to-day tor sample leaf and Complete 
Catalog tree. 


THE FERRO M&CILINE & FOUNDRY CO, 
5 Wade Building, Cleveland, 0. 
Large stock at Eastern Branch, 79 Cortlandt Street, New York 


JAGER Marine 
4-Cycle Engines 


Skillfully designed ana well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes3to60hb. p. Send for catalog. 


CHAS, J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 


Boston, Mass. 
GARDNER 1H. P. SARQLINE 
& ENGINE 
Simplest, safest, lightest running, mest compact 
and durable engine built. Always ready to run; 
never out of order. The ideal engine for driv- 
ing motor boats, d@ynamos, lathes, water and 
air pumos, and for every vractical purpose 
whe re light rnetive power is reared 
Engine complete as shewn herewith sent 
C.O. D. anywhere ia the world for 850. 
Or complete set uf rough castings and detailled 
blue print with instructions how te build the 
engine yourself for @12. Write to-day for 
descriptive pamphlet and full information. 


GARDNER 
St. Louis, Mo, 


JONN W. 
1037 Goodfellow Avenue, 


CARTOONIST] 


SAC, 


Le, 
Manufactory Established 1761. 


gad-Colored & Slate Pencils. Rubber Bands, 
tasers, Inks, Penholders, Rulers, Water 
Colors, Improved Calculating Rules. 


Sena fer descriptive Circular S. 


44-60 East 23d Street, New_York, N. Y. 
Grand Prize, Highest Award, St. Louis, 1904. 


B Cement Brick § 
geome TAACHINE 35 


Makes 5 FACE DOWNffprick, A quick 
handy machine at a low price. 10 brick 
Machine $65.00. Block Machine $35.00 up. 
Concrete Mixers $100.00 up. Book Cement 
Plans 30c. Send for catalog. 


DYKEMA COMPANY 
4327 IIuron Street, Grand Rapids, Mich. 


Electrical Engineering 


and Experimental Work of Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 
Cc. F 
Engineering Dept. 


THE “LEADER.” 


u 13H. P. Gasolene Auto-Marine Engine 


Built like a watch. Peautifully Finished. Accu- 
rately Constructed. Light, Strong, Reliable, and 
Noiseless in operation. Suitable for launches 
from 15 to 19 feet in length. Price complete, 
He net, no rtiscount. Thoroughly guaranteed 
erfert Speed Conteol, Cemplete descriptive Cata 
log upos application, Manutactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 


NOBL 


SPLITDORF 
1?-27 Vandewater St., N. Y. City 


HONEYCOMB. 
BLOCK. 


The average Cement Block looks like pressed sheet tron. ‘The Noble 
Cement Bioek Machine makes perfect Rough Hewn Stone 
Blocks, single or double faced. In setting, the mertar is pressed mto 
the voids Forming lugs, an ideal bond, resistimg lateral pressure. 
Blocks made any size, Dead Air cells resist dampness, frost or heat, 
Let us post you on Modern Concrete Building Methods. 


|NOBLE CONCRETE MACHINERY COMPANY 
558 West Fremont St., Fostoria, 0. 


The Kickdrive Circular Saw 


Is a simple power tor light work ot the 
kinds most done by carpenters, cabinet, box, 
pattern ang picture-framemakers,and wood 
workers generally, besides engravers and 
electrotypers. This Machine hasa streng, 
selidiren fraineand steelshaft; is thoroughly 
well-built and suitable for various kinds of 
work, as ripping, cress-cutting, grooving, 
etc. Can be operated sittiug or standing. We 
also make al) kinds of toot power devices. 


MAYER SLOTEKEIN 
210.212 Canal St., New York. 


Vehicle, motor, B. R. Fouts .. . 841,239 
Vebicle wheel, W. E. Schneide + 841,578 
| Vehicle wheel, elastic, R. Schnicke.......... 841,189 
Vehicle wheel, motor and@ other road, F. 

Walton 841,290 
Vehicles, number transparency , D. Lyneh 841,553 
Vebicles, transmission gearing fer moter, ; 

Ff. it. & E. 8. Cameren.............085 841,373 
Veiecipede handle bar, cushiened, M. Resen. 841,450 


841,210 
1. 8413455 
. 841,297 


Vending machine, Cc. Yecum 
| Ventilater, W. Scharnweber 
Vermin exterminater, W. P. Wyard... 


| Wagen, dump, C. E. Kaufman . 841,406 
Wagen, dump, R. H. MacClernan... 841,411 
Wagen dumping bed, D. E. Graves . 841,143 
Wagen rack, J. L. Hartnett .............. 841,246 
Washing machine operating mechanism, T. 

Vs MATING ooo. ocegs ced sete gota nage, .. 843,605 
Water cleset seat, R. B. Hapn 841,519 
Water ceeler, M. F. Bates...... .. 841,220 
Water meter, retary, C. A. Leckw - 841,410 
Water meter, Hewe & Orneld 841,649 
Water treating and stering apparatus, W. 

AC. PO WOES’. ajccaee'sages okaye's. oss che 0 afer etarereuzeors 841,176 
Waters, device fer detecting subterranean, 

Alss “SGHEDIG! sepegrees Melee eeaseetoscle ie ai ease eben esos 841,188 


841,185 
841,586 
841,431 
841,259 


Weather strip, C. E. Saint Clair.......... 
Weed and grass trimmer, etc., O. Shidler.. 
Weeder, IE. Pearl 
Well drilling apparatus, 


G D. Leemis .... 


Wheels, means for preventing slippage of 
tractien, R. Shipman .............+.45- 841,588 
Whip helder, & H. Merris -. 841,560 
Whip secket, T. Armstreng ...... .. 841,479 
Winding machine, G. F. Atweed .. «- 841,305 
Wing eperating mechanism, EB. M. . 841,394 
Wire belt er repe, flat, J. Kast. «» 841,154 
Wire fabric, L. Swank .......... .« 841,194 
Wert, ceeling, H. E. Deckebach . .. 841,126 
Wrench, R. H. Legg ............. . 841,549 
Wrenches, pipe jaw attachment te, 
NUNS + -cyakiha cede tadcgotertioters si i aagakeveitesevarsie'.o: eberou sua 841,248 
DESIGNS. 
Casket handle plate, F, K. Allen............ 88,411 
Check, identificatien, A. S. Wily. we. 38,419 
Dental cabinet, H. C. Gewran 38,408, 38,409 


Fabric, knit, E. Fi. Brown 8,413 to 38,415 
Fabric, textile, S. Yeung... -38,416, 38,417 
Hammeck valance, D. W. Sheyer............ 8,418 
Hat band, I. Lichtenstein ...... 38,412 
Lamp bedy, W. P. Crary.......-.ceeeeeeeeee 38,410 
TRADE MARKS. 
Acetylene generators, Acetylene Apparatus 
Manufacturing Ce. ..........c cence noes 653 
Alterative, Dr. D. Jayne & Sen...........6-- 59,783 
Antiseptic preparatiens, certain, McKessen & 

OWING es oa ee cue ene a estrecr oeie scoters, Atte he 59,788 
Baking pewder, Kenten Baking Pewder Ce.. 59,785 
Balsam, Dr. D. Jayne & Son...........-..- 59,749 
Batteries, dry, French Battery Co. .... 

Beer, Aurera Brewing Ce. eis 


Beer, Fred Krug Brewing C 
Beer, F. A. Peth & Sens 
Beer, Muncie Brewing Ce, ... 
Bending, shaping, and ferging 

liams, White & Ce. 
Beverages, certain, Pureexia Ce. ... 
Blenses and waists, beys’, Lubell Bre 
Beilers, steam, Atlas Engine Werks 59, 692 
Beots and shoes, leather, Heyt, Rewe & Ce. 59,702 


Beets, shees, and slippers, leather, Slater 

Sheen COM Bie cesrchecenecinagers, seterene ete kas oe ecthedeies 59,678 
Beets, shees, and slippers, leather, Parker 

MOI MES G (COs ee ics 5 heved careractee 59,708, 59,709 
Bexes, felding, Atlas Manufacturing Ce.... 59,596 
Bexes, weoden, E. B. Estes & Sons.......... 59, 635, 


Brewer’s pitch, British-American Ce 
Brenze pewder, aluminium, Baer Bres 
Brenze pewders, Baer Bres. 
Brushes, paint and varnish, Re 

& Co. ef Baltimere City... 


. 59,814, 59,815 


Buggies and carriages, Reck Hill Buggy Ce., 
59,620 to 59,622 

Building fabrics, waterproefing, Sicilian 
Asphalt Paving Co. ....ccs cece eee evens 59,769 
Butter, W. P. Sumner ............... wee 59,62 
Canned fruits and vegetables, H. L. Ferban. 59,740 

Canned fruits and vegetables, Pressing & 
Orr BS ova cacare ety Note tewee ee he, Seeks eet ah Race, 59,794 

Canned fruits and vegetables, W. P. Sum- 
TQ: #5 ages cleus Mon egccshosetaes ae oaktinte ste eisuoadts tase 59,799 

Canned vegetables, New Helstein Canning 
CLiMmREt oor: Commocen mete pecs 59,759, 59,760 

Canned vegetables, Nerthern Maine Packing 
(CREO Sine 50 ORI ERROR Ca 9.0 SRO 59,761 to 59,764 
Cards, playing, Heme Game 59,701 

Cartridges and parts thereef, 

Unien Metallic Cartridge C 59,803 
59,641 
- 59,630 
59,721 


Chucks, and mandrels, Merse Twist 
Drill & Machine Ce. 
Cigars, chereets, and cigarettes made 


ig 
Cayey-Caguas Tebacco Ce...... 59,628 


arbers, en 
, 


tobacce, 
Cigars, chereets, and little cigars, Esberg- 
Gunst gCOs» like sae so cis eal tee ee 59, 664, 59,665 
Cigars, little, Butler-Butler .......... 59,597, 59,598 
Cleaning and pelishing compeund, C. J. Bar- 
TEM MOD? + Fe 54 aie apcger cect oceutgeie seu setae ckshoashes “ceca oo% 59,657 
Cleth and piece geeds, certain, M. Resen- 
BAM’ SY SONS, shana; tke s sama ters obaireherereakepere. © , 645 


Ceats, vests, and treusers, Kahn. Wertheimer 

& Smith Ce. 
Ceffee, S. Mills Ely Ce. 
Coffee, C. H. Cenrad.. 
Celic and kidney cure 

E. H. Dunlap Mfg. Co. 
Cersets, Keps Bres. 


Cersets, J. M. Lacreix 59,612 
Cetton piece geeds, Rice, Stix Dry G is 

COs. esas .. 59,644 
Cetten piece geeds, G. Willis & Ce........ 59,652 
Cotten piece ds and blankets, Neuss 


Hesslein & Ce. 59,616, 59,617 
Cetten piece geeds, excepting silesias, dyed, 
W. Simpsen Sens & Ce..............045 
Cutlery, certain, Gray & Dudley Hardware 


(Gl Fibers Sohost ymin ces ak LO OR PRO ariey ory hy 
Cutlery, 
Dental enamel. artificial, 
Manufacturing Ce. 
Depilateries, Shaving Pewder Cempany b 
Dies and die stecks, Hart Manufacturing Ce. 59.636 


Riffervescing headache salts, granular, Jobn 
Wyeth and Bretber ............. cee ene 59,751 

Wlectrie apparatus and supplies, certain, 
ATENOT’ CO... eet eitiece sive: «tate rtihegege e,6 fe 1... 59,807 

lxplesives fer prejectiles and terpedees, 
Sprengsteff A. G. Carbenit............. 59,680 


xplesives, high, Eastern Dynamite Cempany. 59,661 
Faucets and pumps. measuring, Enterprise 

Manufacturing Ce. ef Pennsylvania..... 59, 604 
Fertilizers, Scett Fertilizer Ce. ef Cecil 

WOUND CY. ae teehee en Cele ss gee 59,676 

59,722, 59,723 

59,731 


Fertilizers, Ceweta Fertilizer Ce...... 
Fertilizers, Virginia-Carelina Chemical Ce.. 
Fertilizers fer cetten plants, New Orleans 

Acid and Fertilizer Ceo............e eens 
Fiber and articles made therefrom, veg- 


etable, American Vulcanized Fiber Ce... 59,772 
E. 


Firewerks fer spectacular effects, small, 


> \Wiaener 0 Mie de. 3 ate 
Flavering extracts, C. . Paw | 
Fleur, wheat, Bragden-Jenes Ce. 


Fleur, wheat, Huegely Milling C 
Fleur, wheat, D. L. Marshall a 
‘leur, wheat, Rea-Pnttersen Milling 


Feeds, certain, Seattle Pure Foed Ce... 
Weeds, certain cereal, Jireb Diabetic Feed 
CO. cece eeeenvece . 


DANY koa as Bre yenine sort wee ster caeetmer ns 6, cae 
Games and teys, certain, F. A. Richter.... 59,818 
Games. card. Flinch Card Ce. 59,739 
Germicides and disinfectants, Tilden Cempany 59,802 
Grain cleaners and scparaters, Sperry Manu- 


facturing Cempany ...........0 se eens 59,718 
Gum, chewing, F. J. Banta & Son.. . 59,656 
Gum, chewing, Dayten Specialty C - 59,778 | 
Gum, chewing. M. Switzer.. - 59,800 
Hair ping and ernaments, bern, id 

celluleid, Rice & Hechster . 59,710 


Hair pins and ernaments, terteise s .» Rice 
Hechster 


' LOETIS’ SYSTEM 


DIAMONDS 


'@] A DIAMOND FORA VALE . Pay one- 
fifth on delivery, baiance ins equal month 
ly payments, Catalog Free.— Write toda: 
SS Old Reliable, Original Di 
BROS,.&CO, mondand Wateh Credit Hon 
Dept. A 150 , 92 State Street, Chicugo, Ii 


Catalog Abate Mount Birds 
Free and animals. Fascinating work for Mun, 


Women and Boys. Quickly learned in you 
own home. Satisfaction aeaenntesd Geno 
tuition fee. Save your fine specimens. Dev 
orate home and den. Highly profitable 
business or side line. Fine catalog and 
taxidermy magazine freo, Write today. 
'N, W. School of Taxidermy, Omaha, Be! 
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Home-Made 
Experimental Apparatus 


The fellewing articles, published in the Scien- 
tific American Supplement, describe in clear, 
simple English, witheut the aid ef mathematics, 
and with the belp of lucid drawings, the cen- 
structien of useful scientific instruments. It 
will be feund, in mest cases, that elaberate teels 
are net required. 


ELECTRIC LIGHTING FOR AMATEURS. 
The article tells hew a small and Simple ex- 
perimental installatien can be set up at heme. 
Scientific American Supplement 1551, 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566, 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is teld by A. Frederick 
Cellins in Scientific American Supplement 1605, 

A SIMPLE TRANSFORMER FOR AMA. 
TEUR’S USE is se plainly described i-: Scien- 
tific American Supplement 1572 that anyene can 
make it. 

A MINIATURE HOT-AIR ENGINE. Scientific 
American Supplement 1573, 

THE CONSTRUCTION OF A SIMPLE PHO. 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC } 
APPARATUS is simply explained in Scientific 
American Supplement 1574, 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject ef an article in 
Scientific American Supplemont 1578, 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with werking drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article it is shewn hew a lamp chimney 
may serve to indicate the pressure in the in- 
terior ef a liquid; te explain the meaning ef 
capillary elevation and depressien; te serve as a 
hydraulic teurnique, an aspirater, and intcrmit- 
tent siphen; te demenstrate the ascent ef liquids 
in exhaustive. tubes; te illustrate the phenemena 
of the bursting bladder and ef the expansive 
force ef gases. Scientific American Supplement 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS. 
UREMENTS is described in Scientific American 
Supplement 1584, 

THE CONSTRUCTION OF AN INDEPEN- 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensiens are published. Scientific 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 
TAIN EITHER D’ARSONVAL OR OUDIN CUR- 
RENTS is described in Scientific American 
Supplement 1618. A plunge battery ef six cells, 
a twe-inch spark inductien ceil, a pair ef ene- 
pint Leyden jars, and an inductance ceil, and all 
the apparatus required, mest ef which can be 
made at heme. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple- 
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 
Clearly explained, with the help of diagrams. 
in Scientific American Supplement 1622. 

THE INSTALLATION AND ADJUSTMEN™ 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE. 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555, 

THE DEMAGNETIZATION OF A WATCH is 
thereughly described in Scientific American Sup- 
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help ef illustratiens, in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is eutlined 
in Scientific American Supplement 1594. 

Good articles on SMALL WATER MOTORS 
are centained in Scientific American Supplement 
1494, 1049, and 1406, 

HOW AN ELECTRIC OVEN CAN BE MADE 
ie coeiainee in Scientific American Supplement 


_ THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 

A WHEATSTONE BRIDGE. Scientific Ameri- 
can Supplement 1595. 

Geed articles en INDUCTION COILS are can- 
tained in Scientific American Supplements 1514, 
1522, and 1527. [ull details ave given so that 
the ceils can readily be made by anyene. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thereughly de- 
scribed in Scientific American Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is es- 
plained in Scientific American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Supple- 
ment 1464, 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE ferms the 
sabject ef an article centained in Scientific 
American Supplement 1562, 

Each number ef the Scientific American Sup- 


plement cests 10 ‘cents by mail. 
Order frem yeur newsdealer er frem 
MUNN & CO., « 361 Broadway, New York 
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Classified Advertisements | 


Advertising in thiscolumnisi0centsaline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. Al orders must be accom- 
panied by a remittance. Further informaticn sent on 
request. 


SALE AND EXCHANGE. 


FOR SALE.—A complete guide for Machinists. Four 
volumes bound in morocco leather. Cost $18.00. A 
bargain at $6.00. For information and particulars, ad- 
dress B. A. R., Box 425, Chicago, It. 


FOR SALE.—PROFITABLE BUSINESS. ADDING 
Machine, Metal. Patented January 2, 19%. Unequaled. 
Cost to make, %5c. For full information aud particulars, 
address 423 Westside Avenue, Jersey City, N. J. 


WILL SELL FOR CASH, IF TAKEN AT ONCE, 
patent rights for U. S. west of the Mississippi, in 
machine which reduces cost of sugar and flour barrels 
at least ten cents each. For further information and 
particulars, address American Barrel and Machine Com- 
pany, 23Court Street, Boston, Mass. 


NASSAU STAMP CO. LTD. 2 PARK PLACE, 
New York City, Postnze stamps for advanced collec- 
tors bought and sold. All albums, catalogues and sup- 
plies in stock. 


BUSINESS OPPORTUNITIES. 


WE WANT A HALF DOZEN associates with $1,000 
to $10,000 each to join us 1n a close corporation for the 
vrowing of bananas. Land and one-half of capital al- 
ready secured. Hundreds of miles nearer the markets 
than any commercial banana plantatio.a in the world. 
Shipping facilities uneqnalled, both rail and water trans. 
portation. Soil ana climate perfect. Business in the 

ands of experienced, responsible people. Land ready 
to plant. Investment returned within 18 months, und 
enormous profits assured thereafter. Less than $30,000 
needed. ‘Let us tell you about it now. Banana, 24 Milk 
Street, Room 910, Boston, Mass. 


EXPERT STBEPLE CLIMBER, 17 years experience, 
will teach business complete. Models, iliustrated lec- 
tures, practice. Or by mail. Experience unnecessary. 
Very profitable. Jobn F. Meighan, 311 W. 114th St., N. Y. 


ANYBODY CAN MAKE GOOD CUTS AT VERY 
small cost with my simple zinc etching process; price $1; 
specimens and particulars for stamp. Address T. M. 

ay, Box 8, Windfall, Ind. 


A PATENT FEED DEVICE.—I WANT TO FIND 
some one to manufacture it forme,or I will sellor let 
on royalty, For further ipformatien and particulars, 
address G. W. Russell, Amarillo, Texas. , 


HAND AND MACHINE WOOD TURNING OF 
every description; job and contract work_ solicited. 
Pioneer producers of Rustic Novelties. Established 
1875. Barton & Spooner, Cornwail-on-Hudson. N, Y. 


MINING INVESTMENTS—Good, bad and indifferent. 
Tbe Copper Handhook describes 4626 mines, exposing 
many brazen swindles. Address, for particulars, H and- 
book, 8 Montezuma St., Houghton, Mich. 


ACTIVE FIRM. [IN PHILADELPHIA HANDLING 
several machinery and bardware specialties, desires to 
represent one or two more specialties te develop the 
market for them and force them on thetrade, taking 
{he agency iD Philadelphia an® its vicinity; carry ing 
stock torimmeédiate delivery. For tullinformation and 
particulars, address Box 82, Philadelphia, Pa. 


WANTED SMALL PATENTED ARTICLE OR 
Tool 1n iron, steel, or any metal, by manufacturing con- 
cern to make and put_on the market, For full particu- 
lars, address Box 82, Philadelphia, Pa. 


INV ESTMENT involving half ownership or more and 
any official position in old established iron works in 
important New York city is offered satisfactory young 
gentleman with $50,008 to $100000; same required for 
working capital and improvements. Principal specialty 
absolutely staple. General engineering opportunities 
many. Particulars only upon suitable introduction 
financial and general. Positively no brokers. Address 
“Iron Works,” Box 773, New York City. 


WE ARE IN POSITION to secure capital, specia) or 
active partners for good, sound business propositions ; 
we have several clients on hand who will consider busi- 
neas openings that will stand thorough investigation. 
Sam'l aid Boadbus & Co., 97-99 Nassau St. 


INCORPORATE.—Conduct your business by modern 
methods and avoid individual liability. We attend to 
all the details and furnish capital for favorable enter- 
prises. Representatives in all States. - Write for in- 
formation today. The Corporation Company of Ame- 
rica, 68 William St.. New York. 


LEARN TO INVENT and develop your ideas for 
rofit; we are not patent lawyers. sSoston School of 
inventing, P.O. Box 3566, Boston. Further particulars 
ree. 


FOR SALE.—Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible parties 


to operate in cities of from five thousand inhabitants * 


upwards. Each Portable Cleaning Plant has an earning 
capacity of from $50.00 to $70.00 per day, ata cost of 
about $00 per day. Capital required from $2,000.00 up- 
wards. Stationary Residential Plants also from $450.00 
upwards. Over100 companies operating our system. We 


are the pioneers in the business, and will prosecute all = 


infringers. State references. Address General Com- 
pressed Air Honse Cleaning Co., 4453 Olive Street, St. 
ouis, Mo. 


1 SELLPATENTS.—To buy or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 


WE MANUFACTURE MBTAL SPECIALTIES of 
all kinds. Best equipment, Send sketch or mode s.or 
estimate, stating quantity. Hayes Manufacturing Co., 
465-7 MaYbury Avenue, Betroit, Mich. 


HELP WANTED. 


SPECIALISTS.-THE MORE OUT-OF-THE-ORDIN- 
ary your ability, the better our facilities for serving 
you. Write us to-day, stating age and experience. 
Hapgoods, 305 Broadway. N. Y. 


TYPEWRITERS. 


TYPEWRITERS, $15, $23, $50—Remington, Smith 
Premier, Oliver, Underwood, and all other makes. 
Caso or payments. Free trial. St. Louis Typewriter 
xchange, No. 80? Olive St. Established 20 years. 


AMERICAN TYPEWRITERS.—Our own manufac- 


ture, fully guaranteed, $10.00 to $50.00. Special prices 
in towns where we have no azency, For _particuars, 
address American Typewriter Co., 261 Broadway, N.Y.C. 


SPECIAL BARGAINS.—Remington No. 2, writing two 


colors; Densmore, Hammond, Franklin$15 each, shipped - 
privilege of examination. Write for com plete catalogue - 


F,” Eagle T'ypewriter Co., Suite 11. 23? Broadway, N.Y. 


PATENTS FOR SALE. 


FOR SALE.—U. S. AND CANAT-A PATENTS ON 
Improvement in Fence Posts, wherein the line wires 
may be positioned in any desired spaced relation. Ker 
fuil particulars, address H.C. Youngs, Attica, Mich, 


AUTOMOBILE PA'TENT FOR SALE. - Protects 
damaged tires, prevents skidding. Sure of big sale. 
Madecheaply. Not ableto manufacture. Willsell patent 
oronroyalty. G. Adams, 112 Pine St., St. Louis, Mo. 


FOR SALE.—Basic patent. Prevents fires following 
earthquakes. Small, simple device; positive action; 
cbeap to make and install. Nv expense for up-keep, 
B. D. Merchant, 2150 Central Ave., Alameria, California. 


WANTED.—Purchaser Canadian rights (just issued 
of “Rapid” Turbine Tube Cleaner. haapiea U. 4 
Navy. Guaranteed superiorto any. Freetrial machine 
for tests. Andrews Mfg. Co., Rockaway, N. J. 


PATENTS SOLD ON COMMISSION. If you wish 
to buy or sell a patent write for particulirs to E. L. 
pee 7 Broad Street, Boston. Patent Sales Bxclu- 


Scientific American 


FACTORY AND MILL SUPPLIES. 


STOP PAYING WATER RENT at your mill or fac- 
tory. Hrect a Caldwell Tank on a Caldwell Tower or 
your building. Plenty of pressure for every purpose. 
Hire protection besides. First cost only cost. Dezens 
of ceferences right around you. John T. Stearns & 
Co., Silk Manufacturers, of HJmira, N. Y., say: 
“Don’t see how _a factory could do without it’ Send 
for Mlustrated Catalogue and Price List. W. BE. Cald- 
well Co., Station D D,, Louisville, Ky. 


FOUNTAIN PENS. 


FILLS ITSELF BY A BREATH.—No sticky threads, 
no leaky joints. Can’t leak. Positively cleanest, most 
practical feuntain pen made. Get catalogue. 8S. C. 
Crocker Pen Co., 79 Nassau St., New York. 


PHOTOGRAPHY. 


ALL THAT’S GOOD IN PHOTOGRAPHS.-For pub- 
lication or private orders. poveloning. printing private 
orders. Bpuuner & Wells, Inc., Hil Broadway, cor. 65th 
St.. New rurk. Tel. 3472 Col. 


DIFFICULT PHOTOGRA PHY OUR SPECIALTY. 
Fine interior and architectural] views. Copies and en- 
largements. Mercantile and half tone work. Pamtings 
copied by color value process. Models and machinery, 
ete. C. C. Langill, 10 E. 4th Ss, N. ¥. 


BLUE PRINT PAPER. — The finest made. Obnig 
Quality stands back of tt. 4x5, 16c: 5x7, 28e,; 8x10, b5c., 
each 2 doz. Postage add 3, 4and 6c. Other sizes in pro- 
portion. Per rol, 42 in. by 10 yds., $2.25. Send fer lists 
of pbotographic supplics: For full particulars se 

! 


Obrig Camera Co., Fulton Street, New York. | 


W EPHOTOGRAPH any thing, any where. any time. 
Building, Paintings. Plans, Models, Machinerv, Estates, 
etc. Illustrations for Advertisers. The General Photo- 
graphmgCo., 1215 B’way, Daly’s Theatre Bldg., N.Y. City 


LUMIERE PLATES, PAPERS & CHEMICALS 
For30 years the standard in Europe. A free Sample for: 
the asking. Write N. Y. Office, 11 West 28th St. Fac- 


tories, Lyons, France, and Burlington, Vt. 


GAS-LIGHTING APPLIANCES. 


“8IMPLIQUE” ELECTRIC GAS LIGHTSR. Simple; 
Eeonomical. Household necessity where.gas is used. 
Fits any standard dry battery. By mail $1.00. Witbout 

battery 50c. Wm. Roche, 388 Clerk St., Jersey City, N.J. 


q 


MACHINERY FOR SALE. 


IF INTERESTED IN POWER for any kind of light 
manufacturing, electric lighting, marine or other pur- 
poses, get information on the most improved kerosene 
oil engine by sending for catalogue to Remington Oil 
EngineCo.,41Park Row. - 


REMOVED to larger quarters, we offer our large 
stock of new and second-hand niachinery; aiso boilers, 
engines, dynamos, motors, materials and supplies. 
Liberty Machinery Mart, 153 West Street, New York. 


WANTED—MISCELLANEOUS. 


$1.50 per @wt. for clean 
PLATINUM SCRAPS. 
Send by Regular Mail for Safety. 
National Refinery, 239 Taylor Ave. Newport, Ky. 


ALCOHOL MANUFACTURING. 


EXPERT ADVICE inthe manufacturing of alcoho! ; 
and compressed yeast. Analysis of ali raw materials 
{ aud by-products. . H. Freund, Technical b’ermenta- 
| tion Chemist, 145 East 23a@8c., New York. 


I 


EDUCATIONAL. 


MONEY IN DRAWING.—AMBITILOUS MEN AND 
Women send for my booklet ‘A New Door to Success.” 
Full year’s practical art instructien for $30. Grant E. 
Hamilton Studio, 1441 Flatiron Suilding, N. Y. 


ASTRONOMY. 


STARS AND PLANUPS—learn to know them at «tl 
glance: Astronomy cm simplest and rinst faarmnating | 
: farm. The Revolving | Planiaphere ahows clearly prin- 
- cipal stars visible any hour in year. Rime, bavey,re- - 
- Heide. Onty Be. P. Whittaker, Pubiisher, 123 Bitte - 
i Jiouse, New York, j 


SCHOOLS AND COLLEGES. 


PATENT LAWS AND OFFICE PRACTICE.—Thor- 
oughly practical course by mail for attorneys and in- 
ventors. Postal brings free specimen pages and fullin- 
formation. Cor. school of Patent Law, Dept. A. 1853 

i Mintwood Place, Washington, D. C. 


- Hammers, Geerge Werthingten Ce.......... 59,606 
: Harmenicas, mouth, Firm ef M. Hehner.... 59,700 
- Hats and caps, certain, F. Scheble & Ce., 

59,647, 59,675 


: Hats, stiff fur, S. C. Helley & Ce.......... 59,671 
Herns an@ supperts therefer, amplifying, Tea 
| Tray Company ef Newark, N. J.......... 59,650 


, Hesiery, N. Snellenburg & Ce . 59,623 
- Hesiery, F. A. Patrick & Co. 59,698 
- Insulating cempeunds, Massachusetts Chemi- 
i Call CO s-6 ccc tee we ce ad Seals Mee ee ae 59,613 
, Jewelry and silver metal ware, certain 

Fishel, Nessler & Co. ..........cc eee ee 59,724 
Jewelry and selid and plated precieus metal 

ware, certain, Oneida Cemmunity ...... 59,707 
Knitted shirts, drawers, and vests, Reins & 

iss 59, 643 
Lamp and lantern glebes, R. EK. Dietz Cem- 

pany . 59,642 
Lawns, Eddystene Manufacturing Ce..... - 59,662 
Laxative salts, Body Builders Medicine Ce. 59,773 
Leather and preducts frem the same, sele, 

J. M. Delaney & Co. .... cece e eee eens 59,660 
Leather, harness, C. F. Pauli & Sen ........ 59,640 
Leather manufacturers, certain, Gray & Dud- 

ley Hardware nn shone TS Male: a eleva e UD hea, Sid 59,608 
Leather, paste for filling defects in, H. C. 

CC ds de siesta BeOS nah 5 8 a Seow ai alo itevereto tape’ oo 59,734 


, i, Mictceere he cateae sila g BER a wei, gE nein vin oceania 8 59,625 
Linen geeds, certain, Dayten Dry Geeds Ce.. 59,631 


CC SON ci iii pa hie tear iart a Pie bab toela oetaye Bes 59,782 
Liquid separaters and parts therefer, centri- 
fugal, Aktiebolaget Salenius’ Werk- 
fo) |b ) Goa en aE Co Sa er aS 59,591 
Magazines, monthly, EK. Hubbard .......... 59,610 
Malt extracts, Paragen Malt Extract Ce.... 59,791 
Medicinal malt extracts, Paragon Malt Ex- 
tract COv. bis Sica eda horde weit cake dae kas 59,766 
Medicinal preparatien, certain, Jne. M. Scett 
: COO. heise ethine S waked ats Pale eae By Ie 59,784 
Medicinal preparatien, certain named, E. M. 
MaOte ci ucriatie acre ee ae aattemarnae ae ee 59,787 
Medicinal preparatien for purifying an@ treat- 
ing the blood, MeKessen & Rebbins.... 59,757 
Medicinal preparatiens, certain, W. R. War- 
i Me: COs. ae Fok cos cae ah eee Gow ee eae 59,771 
| Medicines, laxative, F. A, Luyties .......... 59,752 


‘Medicines, tonic, alterative, laxative, and@ 
2 diuretic, Wells & Richardson Ce........ 
| Metal manufactures, certain, Themas fle¥tin 
} Manufacturing Co. ........ cece e eee eet 59,730 
| Milk, cream, butter, amd cheese, 
t Nietert ........... sid Sathog ve sarees bate 
Mewers, lawn, Geerge Werthing 
Nutritive, resterative, stimulative 
septic compeund, Tilden Ce 
Oil, certain named ceeking, 


59,806 


69,813 
. 59,607 


59,801 


pany SI oat 59.804 
Oil, lubricating, Galena-Signal . 59,780! 
Oil. olive, E. L. Corazzini + 59,810 
“intment, K. M. Brown ..... 59,775 
Jpera and field glasses and bi | 
Taussig ......-. 59,649 
Paper, drawing, E. G. , 99,716 
; Paper, drawing and tracing, BE. G. 
i 59,714 
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Remington 
Typewriter 


has completed the thirty-third year of 
its history with a gain in business of 


31% 


Over the Year Before 


Our enormous increases are derived from 
three sources: from the man who is buying 
his first Remington; from the man who is 
buying more Remingtons; and from the 
man who has tried other than Remingtons. 


Remington Typewriter Co. 


New York and Everywhere 


i ip, ust Published Pw AAA 


The New Agriculture 


By T. BYARD COLLINS 


12mo, 374 pages, 106 illustrations, cloth, price $2.00 


HIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 

study of changing economic agricultural conditions. 
“ Back to the soil” was never a more attractive proposi- 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world’s history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul- 
ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product: and de- 
creased cost of production. Irrigation, the new fertiliza- 
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri- 
culture. A full table of contents, as well as sample illus- 
trations, will be sent on application. 


MUNN & CO,, «satin ictan» 361 Broadway, New York 
ARPRARARALAA OD 


> 


JANUARY 26@, 1907. 


Scientific 


American 


The Modern 
Toilet Paper 


The new, soft, strong toilet 
tissue, madeperfectly anti- 
septic by being thoroughly 
iinpregnatced with Canada 
Balsam. In rolls and sheets. 


Balsam Sanitissue 


comes wrapped in parchment, in sealed car- 
tons. Price 0c, 15e, 25c, | 

25 sheets free. Sr worth sent prepaid any- 
where. For $2 we will send with the paper 


an S. P. Co. oxidized copper cabinet. 
Wehave a special proposition for office buildings 
and public places, saving from 20 to40 per cent. 
BCOTT PAPER CO., 
504 Glenwood Ave., Philadelphia, 


Let Us Arrange a Month’s Test of 


PrestiO= 
a — =~ 


for Your Autormobile 
Pay Us Nothing ff Not Satisfied 


Simply write usa postaland |) 
say yu want to try Prest-@- 
Lite, and we’tl have one of 
our 400 stations put a tink on 
for you; connect it, and have 
your lights going in five 
minutes. } 

Then, after you have uscd || 
it fer 30 nights, if you want 
to keep it, dese. Ifnet, we'll | 
take the tank off, refund every | 
penny you have paid us and 
you owe us nothiog tor the 
gas you have burned during 
the test. We do thisto prove 
to you that Prest-@-Lite is the 
only satisfactory system for 
lighting your automoLile— 
that it is the steadiest.,clean- |) 
est, brightest light, that it 
saves all the annoying pre- [| 
liminary fixing ef the eut-ef- 
date carbide box, as well as 
elininates the exasperating 
but unaveidable troubles that 
occur just after you think the 
old system is going to work 
right. 

When your tank isempty we exchange it fora full one in one- || 
quarter the time it takes te dig out acaked-up box—fill it with car- 
bide—fill a tank with waterand perferm a hairpin eperatien upen 
these finicky little drip pipes so they’ll work—an@ then it’s ten to 
one they work only 10 minutes, 

Why, Mr. Moterist, after a month’s trial of the easy Prest-@. 
Lite system you’!l wonder why you didn’t have iton your cara 
year ago. 

Try it—preve il—it will not cost you a penny if it doesn’t con- 
vince yeu that it ig inviluable, Loek en any goedcar yeu see-— 
there willbe a Prest-@-Lite tank on the running beard. That’s our 
best testimonial. 

Write us to-day-—try it on your car. | 


The Prest-O-Lite Co. 
Dept. 75, 18-24 So, East St., Indianapolis, Ind. 


DURYEA AUTOS 


If you are thinking of 
getting an auto next 
Spring, write us at 
once for our “ Maker 
A te User prefit-sharing 
plan,” and save meney 


Aeyrud Street, Reading, Pa. 


DURYEA POWER CO.. 3 
“Success”? Automobile, $250 


Practical, durable, economical and 
T absolutely safe. A light, strong, 

S7 ook 

~ 


steel-tired A uto-buegy. 
Suitable for cit 
country use. 

from 4 to 20 miles an 
hour. @ur 1907 Model 
has an extra powerful 
engine, patent bal)- 
bearing wheels; price. 
$275. Also 10 b.p. 3400, 
tires$25extra, | Write for descriptive literature, 
“Success”? Auto-Buggy Mfg. Co., St. Louis, Mo. 


or 


Wehave the largest line of New 
and@used Motor, Cycles, Parts and 
Supplies in the couctry, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
aud only exclusive Motorcycle 
House in the world. _ Send for our 
» 1907 Catalog. Repairs a specialty, 


HARRY R. GEER CO., 1015 Pine St., St. Louis, Mo. 


ai 


rats 


GAS ENGINE DETAILS.—A VALUA- 

ble and fully illustrated article on this subject is con- | 
tained in SUPPLEMENT No. 12292, Price 10cents. For 

sale by Munn & Co. and all newsdealers. 


Automatic Water Supply 


Most economical. reliable and efficient, 
If you have running water the Niagara 
engines witl elevate 3) feet for 
each foot-fall obtainable from 
spring, brouk, or river. de- 
livered to any distance. 
Write for catalogue, 


Nlagara Hydraulic Engine Co. 
120 Nuasau &t.. N. ¥, é 


60 YEARS’ 
EXPERIENCE 


Trave MaRks 
DESIGNS 

CoPVRIGHTS &c. 

Anyone sending aaketeh and description may 
quickly ascertain Our opinion free whether an 
invention is probably patentable. Communica, | 
tions strictly confidential. HANDBOOK on Patents 
set free. Oldest SRE, for securing patents, 

Patents taken through Munn & Co. receive 
specialnotice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Targest gt; 
culation ef any scientific journal. Terms, $3 a 
gear: four 1onths, $1. Sold by ali newsdealera, 


MUNN & Co,3618r0adway, New York 


Brock Oifice, 025 F 8t.. Washington, D.C 


SEU sire seaihercgens 59,717 
- 59,609 
59,603 


Paper, tracing, E. G. Soltmann 
Paste, A. S. Heyt 
Pens, feuntain. Hagle Pencil Company 
Pens, pen feeds, caps. and barrels, feuntain, 

L. E Waterman Cempany 
Periedical, I. Brady 
Plastics cempesed in part ef pyrexylin er 


59,7@3 
59,695 


seluble cetten, Celluleid Cempany ...... 59,629 
Plews, Obie Cultivater Ce. .............00e 59,618 
Perk scraps, sausages, and lbacen, R. M. 

IBD Ott e-ragerssoees-: sgaqe-teeehes eecagaioee + phe Stee 59,808 
Pettery and ceramic preducts, fine, Seciete 

Anenyme peur la Fabricatien des Iaiences 

fines et Preduits Ceramiques............ 59,679 
Pewder, talcum, Summit City Seap Werks.. 59,77@ 
Pewder, teilet; Cemfert Pewder Cempany . 59,776 
@uilts. Chas. A. Maish Ge. ..............4- 59,658 
Radiaters, United States Radiater Cempany. 59,805 
Registers and faces and berders therefer. 

heating and ventilating, Celumbian Hard- 
Ware COMPANY? chee cee Rots os eee eee 59,659 
Remedies, eye, Haley-Laybeurn Dye’ In- 
PURITANS Sree eS See ee a ae 59,744 
Remedy fer certain named diseases, R. L. 
Hamm @n@ti..i0 5 sas Va Boe yeni od eas Seas 59,745 
| Remedy fer infantile diserders, J. A. E. 
| GUY, |i Bow Me amtecaroaieiote OeNtheys aondhe, ameinuogeye 59,742 
Remedy fer liver treubles, W. H. Peters... 59,767 
Remedy fer rheumatism. neuralgia, and geut, 
Js NS We, FOtte ec Sen Mesos ee Bas 59,765 
Reefing, cempesite sheet, H. Huntingten and 
SOD y 50sec ie klar tiger nips Diner iate ooo Be a aes oe 59,748 
Rubber and gutta percha gums, India, G. A. 
Alden & Ce. , 59,593 
Rubber belting packing b 2 
ten and rubber hese, Diamend Rubber Ce., 
59,602. 59,632 te 59,634 

Salve. eintment, er peultice, Gy-Ze Chemical 
Ce 59,811 
59,816 

Seals, and windew, Natienal Car 

Pretection Cempany .......cee cece eeeeee 59,615 
Sherry, J. Wile Sens & Ce. . 59,683 
Shirt waists. Ladyware Ce. 59,639 
Shee dressing er polish, liquid. 

THONG ae kertcertaw’ ats CC Ra orale Cte oae eases xs 59,781 
Shees. leather, H. T. Andersen ............. 59,627 
Shevels, spades, and sceeps, Ames Shevel and 

MOO! LG O5, seis xs oo areca ts cs eiseme » Se 59,594, 59,595 
Silver. erganic salts Jehn Wyeth and 

IPCC ET ale ost woes sits eee anions cee ete ese 59,75 
Seap, H. C. G. Luyties .. 59,705 
Seap, A. C. Stewart ..... .. 59,719 
Seap, N. K. Fairbank Ce .» 59,758 
Seaps, A. & F. Pears .. .. 59,685 
Seda. saleratus. and bak reh 

Se Dwistht Ger vcciecctieeteuee es cote Si sselseueees 59,817 
Spark plugs, A. R. Mesler & Co...... 59,59@, 59,626 
Spices and mustards, McCermick & Ce...... 59,756 
Statienery, certain articles ef, Tewer M’f’g. 

Oo By (Cet 3 As ese lw te svc aes 59,651 
Steve pelish. W. Halleman ..........eeeeee 59,725 
Steves and irens, electric heating, B. Gold- 

WAIN 73.3 bey Se Bye oo ee a a Re 59,666 
Suits. beys’, Kahn Wertheimer & Smith Ce.. 59,638 
Surgical gauze. Peruferm Manufacturing Ce.. 59,674 
Teas, McCermick & Co. ........ cece eee eee 59,755 
Tbread and speel cetten, American Thread 

COMPANY ieee cigeccdyeie. eco secs seve 59,654, 59,655, 59,686 
Tliread, speel and sewing cetten, American 

Thread Cempany .........0.... 59,687 te 59,691 
Tenic beverages. nen-alce Mest Ce. 59,789 
Tenic. cbill. G. B. Marti 59,754 
Trunks made in part ef 10 

PBraink. “Wierik Siy acs: sGGs6nsietete oceleis, 32 59.599, 59,60 
Turpentine substitute. & Carringten.. 59,726 
Urie acid selvent. Selurel (Thymic Acid) Ce. 59,798 
Valves. strainers, and cecks, United Injecter 

CO ee crass seks, «spss et feet otegs < konwhade, op ansTeua ops, Tere eae 59,681 
Washing pewders, J. M. Wiltsen............ 59,732 
Watch hands, balance staffs. and jewels, 

Hammel. Riglander & Ce. .........eeeee 59,67@ 
Wax, sealing, Circleville Sealing Wax C .. 59,601 
Whisky, Edw. B. Bruce Ce.........cee eee 50,663 
Whisky, Green River Distilling Cempany. 

59.667 te 59,669 
Whisky, J. Mereney ........c cece ec eeeeeaee 59,673 
Whisky. P. J. Serwazi ...... .. 59,677 
Whisky. Chicage Distilling Ce .. 59,696 
| Whisky, Dewling Bres. ...... .. 59.697 
Whisky, W. A. Ress «+ 59,712 
Whisky, E. Lynch ...... . 59,726 
Whisky, Pickel & Hand 59,727 
Whisky. W. A. Ress 59,729 
Whisky, gin. brandy, an 

Wald :& Ce. sod. ce cide . 59,699 
Windew prisms, vault, : 

windew lights, A. Priddle .............. 59,619 
Wood preserving cempeund, S. Cabet....... 59,736 

LABELS. 


“Corden Reuge.’’ fer champagne wine, 
H. Mumm & Ce. 
“Cerden Reuge, 
ebampagne wine. G. H. Mumm & C 
“Crewn-@,”’ fer a beverage, A. Feldman.. 


G. 


- 18,315 


13,316 
13,314 


“Deep Sea Caviar,’ fer caviar, F. Hansen... 13,311 
“Blectric Brand Bitters,’’ fer medicine, H. 
H. “Bucklen s8 Ges sos apie dca itn ee eee ode oe 13,324 


13,317 


‘“Weahney’s Chief,’’ fer whisky, G. Bennett.. 
13,321 


‘“Hy-Aifa,’’ fer hair discevery, J. S. Patten.. 


“Klean-All,’ fer a cleaning pewder, R. L. 
FL YAO 2 seal ak cle ray ncaa Os a cores Paks ene he 13,319 
“La Princesse Therese,’ fer talcum and 
teilet pewder, C. Tetlew ...........000. 13,32 
‘TLereley Hair Tenic,’’ fer hair tenic, C. 
ISCDMO DE Fh oc feasts "ors tejorth cpaguns iivele s ahagies acd dhagthotandcs 13,322 
“Medrena Essence ef Mildness Cigars,’’ fer 
cigars, Central Lithegraph Ce. ......... 13,318 


‘P. & T. English Breakfast Tea,’’ for English 
breakfast tea, Park & Tilferd 
‘Pp, & T. Fermesa Ocleng Tea,’’ fer Fermes 
oeleng tea, Park & Tilferd . 
“Pp. & T. Orange Pekee Ceylen Tea,’ 
orange Pekee Ceylen tea & 
MPO LG «ais. steyyat CN eat Sens eit siete 
“Parameunt Massage Cream an 


13,307 
13,309 


« 13,308 


fer_a masage cream and skin fe 4 

WS) Va WOU see ey cha oes oe raat eee 13,323 
“Paride’s Treasure,’ fer medicine, P. Grasso 13,325 
“Remaneff Caviar.’’ fer caviar, Russian 

Caviar Cempany ......seceeeeneee 13,312, 13,313 
“Reyal Tea Cempany,’’ fer teas, spices. ex- 

tracts, baking pewder, and ceffees, Reyal 

Tea COMpany si... .see cscitasseccseeesces 13,310 


PRINTS. 


“Cavendish Heyle and Wheeleck Backs, U. 8. 
Whist Faces,’’ fer playing cards, United 


States Playing Card Ceo. .......... eee 1,893 
“Certificate ef Origin  Avenarius Carbe- 

lineum,’’ fer a weed preserving cem- } 

peund, Carbelineum Weed Preserving Co. 1,888 
“Wiliett’s Cream ef Maple,’’ fer maple table 

syrup, S. K. Elliett ....... cc. ce eee ee eee 1,886 
“Frem Humble Cet te Palace Grand, The 

Finest Drinks in All the Land,’ fer 

ginger ale. Standard Bettling Ce........ 1,884 
““Men’s Apparel,’’ fer men’s apparel. L. A@- 

ler BROS. GoGO. 966s a ginccete sit vichere ween a 1,889 
“Meterette and Autebike Backs, Bicycle Play- 

ing Cards. fer playing cards, United 

States Playing Curdl Ce. .........e cease 1,893 
“Oxzyn Balm,’’ fer a balm fer the cemplex- 

ien, Oxzyn Cempany ... 1,887 
“Secret Service.’ fer aut 

Chicage Phetegravure 5 1,891 
“The Elwell Bridge Pad,’ fer bridge pads, 

Ee eRe Dutten -& (Cex! os ies bin SESS sae 1,89¢@ 
“The Feed Yeu Never Tire Of.’’ fer a cereal 

breakfast feod. Cream ef Wheat Ce...... 1,885 
“Wileut Knives,’ fer cutlery, Wilkinsen 

Sheare&. "Cutlery ‘Ges .. wc aasyieierie oo 1,883 


A printed cepy of the specification and drawing 
of any patent in the feregeing list, or any patent 
in print issued since 1863, will be furnisbed from 
this effice fer 1@ cents, previded the name and 
number ef the patent desired and the date_ be 
given. Address Munn & Ce., 361 Breadway, New 
Yerk. 

Canadian patents may new be ebtained by the in- 
venters fer any ef the inventiens nemed in the fore- 
going st. Fer terms end further particulars 
address Munn & Co., 361 Broadway, New York. 


PARKER, STEARNS & CO., 


Geo. m. MAYER, 1131 MOWADNOCK, CHICAGO 


American Commeree & Specialty Co., Inc., 95 Dearborn St., Chicago 


[ey 


%e. Parlor Tricks Catalegue, free. li 
MARTINKA & CO.. Mfrs., 493 Sixth Ave., New York. 


You get a car as scientifically 
designed and as perfectly finished as if 
the reputation of this, the greatest automobile 
establishment in the world, depended upon that one car. 


This painstaking care dominates to the smallest details 
of Cadillac construction—in the engine it is so apparent that 
the minutely-accurate finish of this vital part has made ita 
signal triumph in automobile manufacture, 


The Cadillac Runabout and Light Touring Car are fitted 
with our wonderful single-cylinder engine, to which the 
dependability and remarkably low cost of maintenance of 
these models are chiefly attributable. By its great power, 
speed and hill-climbing ability, this engine proved itself so 
worthy in thousands of cars during the past four years that it 
will be used in 1907 practically without change—a fact which 
alone places the serviceableness of this year’s cars beyond 
question. . ; 

Don't fail to get a demonstration—you will be surprised 
how great are the possibilities of the “Car that Climbs.” 


Model K Runabout—10b.p.; neat, trim 
Victoria body; 30-inch wheels; $800. 


Model M Light Touring Car —IIlustrated 
below 10 b. 0; graceful straight 
line body; $950. 


Model H  Four-cylinder, 30 h. p. Tour- 
ing Car; $2,500. 

Model G— Four-cylinder, 20 h. p. Tour- 

_ing Car; $2,000, 


All prices F. 0. B. Detroit; 
lamps not included. 


Upon request we will send fully 
tllustrated Booklet .V, also 
address of nearest dealer. 


CADILLAC MOTOR CO. 
Detroit, Mich. 


Member A. L. A. M. 


SEALED PROPOSALS, 


ROPOSALS will be received_at the Bureau of Sup- 
Jies and Accounts, Navy Department, Washing- 

ton, D.C, until 1@ o’clock a. m., February 5, 1907, and 
publicly opened immediately thereafter. to furnish at 
he navy yard, New York, N. Y, and tbe naval eoal de- 
pot, Frenchmans Bay, East Lameine, Me., as specified, 
a quantity of nav: supplies. as fullows: sco. 652: 
Dump cars.—Sch. Portable conveyor belt. side- 
crank steam engine.—Sch. 3:4: Horizontal steam steer- 
ingengines. Applications for proposals sheuld desig- 
nate the schedules desired by number. Blank pro- 


LET US BE YOUR FACTORY 


WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 
Stampincs. MoDe.s. Exper. 
WRITE FOR FREE BOOKLET. 
THE CLOBE MACHINE & STAMPING CO. 
970 Hamiiton St., Cleveland, O. 


WorK 


= mee ¥ ‘ i i 
A cl jl NES. } 5 4% posals will be furnisbed upon application to the nav 
ICE Sms Bottlers’ maar F one Ten ay office, New York, N.Y. or {0 the Burewu.. 6, Be 
MFG. CO.. 899 Clinton St., Milwaukee. Wis. | ROG ERS, Paymaster-General, U. 8. N 32 31-06. 


MODEL & EXPERIMENTAL WORK, 
Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBB ER. Expert Manufacturers 

Fine Jobbing Work 


228.229 South Street, NewYork 


LEARN VATCHMAKING 


We teach it thoroughly in as many montbs as it 
formerly took years. Does away witb tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catwiog. 
8ST. LOUIS WATCH MAKING SCHOUWL, St. Leuis, Vo. 

A few months’ in- 


LE ARN PLUMBIN struction atourschool 


under the supervision of expert plumbers will enable 
you to earn regular plumber’s wages. We bave a special 
department to aid our studerts in securing a position 
after graduating. Write to-day tur FREE ILLUS- 
TRATED CATALOGUK ST. LOUIS TRADE 
SCHOOL, st. Louis, Moe. 


THE SCHWEROTLE. STAMP CO. 
Pe STEEL STAMPS, LETTERS & FIGURES 
a BRIDGEPORT CONN. 


working DRAWINGS 


Specialties & Patents Bought2-4Sold 


3972 Olive Street, 


PEWRITERS wax: 


MACHINES. For Sand, Clays, Minerala, Wood Pulp, 
Fertilizers, Chemicals, Ores, Ground Silica and Mica 
S&S E W@RRELL, HANNIBAL, MO, 


AM] the Stand: 
at 4 to 3g M'f'r's 


DRYIN 


and other Granulated Materials. 


MODELS 


RE STAB LISHED 1867. 


WRITER EXPORIUM, 202 


} : rTP 


CHICAGO MODEL WORKS 
/79 €, MADISON S? CHICAGO, ILL 


WRITE FOR CATALOGUE OF MODEL SJJPPLIES 


AME PLATES—STEEL: ST. 
N “EMPLOYEE CHECKS,KEY TAGS EEE 
JU.ROBBINS’MFG.Co.58 KNEELAND’ST. - 


Séwb ror CATALOGUE ‘**** BOSTON. MASS.| 


MR. INVENTOR 


Send us your models or drawings for our lowest prices. 
We can develop, perfect of manufacture your invention. 


MONARCH TOOL CO., 128 OperaPlace, Cincinnati, 0. 


High Grade Brass Manufacturers 


BRASS CASTINGS of any composition and for 
any class of service Made to Order. Lstimates 
furnished on brass, bronze, copper or aluminum spe- 
cialty castmgs for all requirements, Correspondence 
solicited with manu‘acturers seeking high class brass 
foundry facilities. 


THE HUMPHREYS MANUFACTURENG CO, 
Mansfield, Ohio 
New York Office 6.6-638 W. 34th Street 


Dies, Tools, Models and Special Machinery. 


HOEFT & MOORE, Chicago, U. S A 
OFFICE 55 97 FIrTH AVENE, WORKS MeDiUts < FRANKLIN SERLErS 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St.N.Y 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storebouses in New Yurk& Boston 


Manfd. by VOLNEY W. MASON & CO,, Inc. 
Providence, Kk. I., U. S. A. 


—_—— 


| To Book Buyers | 


We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
“and Mechanical Beeks, 
which we will mail free to 
any address on applicatien. 


MUNN & COMPANY 


Publishers of Screntiric AMERICAN 


361 Broadway, New York 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BV CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW: STAMPING & TOCL WORKS: CLEVE LAND, -05 


We manufacture METAL SPE- 
CIALTIES of all kinds. to order: 


Hl y f NTO R f largest equipment: lowest pric- | 
es. Send sample or 


| 
model forlow estimate and best expert advice FREE | 
THE EAGLE TOOL CO. Dept. A. Civeinnati. O 


Magical Apparatus. 


Grand Book Catalogue. @ver 700 engravings , 


i Machines 801.0) or RENTED ANYWOET. 
prices, (QT RENTAL AYrLIkD on price 
— pa) with privilege of examination, Write for“ Cat? 


ty CHICAGY 


104 


Scientific American 


January 26, 1907. 


Rubber Elevator & 
Conveyor Belting 


FOR CONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., etc. 


SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 


NEW YORK BELTING & 
PACKING CO., Ltd. 


af} a) Stationaries, Portables, Hoisters, Pump 
Send for Cataloque. 
All varieties BE LOesL prices. Best fauroad 
Money. I Lists Free. &, \CHICAG® | SCALE *Co.. Chicago, II I. 


91-93 CHamBers STREET, NEw York 
ers, Sawing and Boat ‘Outtits, Combined 
te ay 3 with Dynamos. 
State Power Needs, 
CHARTER CHARTER GAS ENGINE CO., Box 14%, STERLING, ILL. 
Track and Wagon er Stock Scales made. 
Also 10@@ useful articies, including Safes, 
DIRECT FROM MIN 


RACHARTER 
Gasoline. Gas. Kerosene. 

Coa ae iN Sewimeg Machines, Bicycies, Touts. etc. Save 
prepareo | RH. MARTIN, 


ASBESTOS FIBRE | oFFICE, ST.PAUL BUILOING 
for Manufacturers use 


—— 220 20 Bway, New York. New York. 


(Trade Mark Registered) 
The Improved Stencil Cutting Machine 
i. Is a saving of 90percent in your Ship- 
\, ping Department worth considering. 
o, Just a word will bring cur free 
™ illustrated booklet describing the | 
ie Biagraph and our “ No Error” Sys- | 
- » tem of shipping goods. | 
American Diagraph Co. 
10 N. Second Street, t. Louis, U.S. A. 
BRISTOL’S 
Recording Instruments 
For Pressure, Pempena cure and | 
Electricity in af? ranges 
INSURE SAFE & ECONOMICAL 
OPERATION 
‘= Write for Catalog T. stating conditions 
Seu THE BRISTOL CO., Waterbury, Conn.,U.S.A 
New York, 114 fia Liberty. Street Chicago, 753 Monadnock Building 
Analytical Chemicals 
are known and used in the leading 
laboratories. If you are buying chemi- 
cals for experimental or testing work 
you will find it worth while to get 
our prices and to use our standard 
quality reagents. 
Catalogs and estimates on request. 
Bausch & Lomb Optical Co. 
Rochester. N. Y. 
NEW YORE BOSTON WASHINGTON 
CHICAGO San FRANCISCO 


WM. H. BRISTOL 
Electric Pyrometers 


Portable’ or Recording Forms. 
F. Practical, Ac- 
nexpensive. Guaranteed to 
give satisfaction, Send for circulars. 


Wm. H. Bristol, 45 Vesey St., New Yorh 


Vapor 


THE Nulite GAS Lamps 


For Home, Store and Street. 
We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
Beven hours ONE CENT. No 
Wicks. _No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT, 
Exclusive territory to good agents, ("Write for 
catalogue and 


Chicago Solar Li Light Co. Dept @, Chicago 
A MONEY MAKER 


* Hollow Concrete Building Blocks 
Best. Fastest, Simplest, Cheapest 

44 Machine. Fully guaranteed. 
THE PETTYJOHN CO. 
615N.6th Street, Terre Haute, Ina. 


Vulcan Place 


The Vulean tron Wor us 


Pennsylvania 
Interlocking 


Rubber Tiling 


OT only does it give the designer broader scope in the 
* execution of ideas appropriate to the situation in 
3 which it is employed, with assurance of far greater 
beauty of finish and effect, but from every practical stand- 
point as well, is it superior to any other flooring material. 
Non-slipperiness, non-inflammability, non-conduction, 
silence under foot, imperviousness to moisture and filth, 
longer life and greater durability even than marble are some 
of its exclusive advantages. 
The fact that its resiliency leaves it unaffected by con- 
stant wrenching strains makes its use vastly advantageous as 
ooring for electric and steam railway cars and passenger 
elevators, and in decking steamships and private yachts. 
The same quality insures against damage from settling of 
buildings, when it is used for stationary floors. 


Our Look-oj-Designs-in-Color, with full data regarding 
this incombarable flooring material, sent on request. 


PENNSYLVANIA RUBBER COMPANY 
Jeannette, Pa. 


New York—1741 Broadway Atlanta, Ga.—102 N. Prior Street 


Chicago—1241 Michigan Avenue Bostom—20 Park Square 
Philadelphia—615 N. Broad Street Buffalo—717 Main Street 
London—26 City Read 


DENATURED ALCOHOL 


NEW BOOK ON ITS MANUFACTURE 


NEW LAW AND REGULATIONS 
Tells in plain everyday language what YOU want to know on this subject 
BOOK [MAILED FREE ON RECEIPT OF $1.00 


SPON & CHAMBERLAIN, !23 S. A., Liberty Street, NEW YORK 


Price 


909009999 00000000000000000006 


(3 gp Universal SCRAPE 
Proved Best |], ie hee enue | 
3% Bulnsoreor uae © 
be F Send for freecatalog No. 17 gelock eS ‘ 
Every Test Sp 2% S.StTaneerr co. § 
@ o 


99999999999 999999900 90090006 


PIPE CUTTING- 
, AND THREADING MACHINE 


For Either Hand or Power 
This machine is the regular hand mache sup- 
plied with a ade base, pinion, ceuntershatt, 
etc. and can werked as an ordinary power 
"i ” machine or taken from its base for use asa 
hand machine. - Length of pipe up te 15 in, 
handled easily in small room. Tilustrated 
catalogue—price list free on application. 

THE CURTIS & CURTIS CO., 
Macnine No, 6 Garden St., BripcErort, Conn. 
Range U¢-4 in, ‘n i. New York @ffice, 6@ Centre St. 


| _ = 
“Floating the Battery on the Line’ 


faa term which meang charging 3 battery while the Lattery ts giving 

offcurnent, The Apple Igalttun Syatem works on this prin- 

ciple, The Apple Hattery Changer furnishes » currynt for chargiog 
sterage batteries nt the dame thine 
and rate that the batteries give off 
current, thus incrensing the bat- 
tery'a efficiency, Jengihening its 
lite, amd saving charging expense 
acorted otherwise, 


The Dayton Eleetrieal Mfg. Co. 
94 St. Clair St. Dayton, Oho 


Mullins 
Fireproof 


Window 


is absolutely fireproof and actually does 
what no other window can do—it stands 
every test. 

Ask for an Estimate 
or write for our convincing catalogue. 


THE W. H. MULLINS CO. 
203 Franklin Street, Salem. O. 


We also make everything in architectural sheet 
mctal work—statvary, tkylights, wrought iron 
grilles, cornices, ete. 120-page catalogue of 
stock designs on request. 


Model No. 44, Price $145 
Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 
THE THRO UTO-BI C 


Buffalo, N.Y. 


BABBITT METALS.—SIX IMPORTANT 
formulas, SCIENTIFIC AMERICAN SUPPLEMENT 11236 
Pricel0cents. For sale by Munn & Co.and all newse 
dealers. Send for catalogue, 


If You Want Catalogue No. 7, 1905 


Say itout loud ona postal card. 


It gives in detail all inside nor MA 
tion of the Too] Businessof t 


s 


1450 Niagara Street 


'| can be made wherever there are crowda 
if one has a single 


PHOTOSCOPE 
GOODELL-PRATT COMPANY Takes pictures rapidly, develops and 
Nearly 300 excellent illustrations of finishes thom, all ready framed for a 


devicesandaccessories. Descriptions, 
clear and concise. A perfect book on 
perfect articles and points on war- 
Tranty weights, shipping oréers and 
list prices. 

Greenfield, Mass. 


nickel. Makes Poets for its owner. 
Is inclosed in polished oak and glasa 
"| case. Particulars from 


M. 8 KLINE 
45 N. Division St.,  Burrato, N. Y, 


STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


air, hot or 


Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO. 
16 Warren St., New York 


© | 1308, 1422, 


A Nickel a Minute 


A New and 
Better Kina 
of Soap 


Always clean and 
pure. In bottles, safe 
from contamination 


What you use 
has never been 
used before 


A pure, delicately 
perfumed cleanser, 
gemmicide, antiseptic, 


BENDER'S 
SANITARY £/QU/D 


TOILET SOAP 


The only proper soap for Hotels, 
Public Buildings, Offices, Parlor 
Cars, Steamships and the Home. 
Sprinkte- top bottles. . 

Qua bout! er ee 

ender’s Lig ur 

Seap Holier (Patented). i) 00 
Should be on every wash-stand. A push on 
the button givesjustthe desired amouat— 
no waste, 00 dirt, no contagious germs, 
Write for Illustrated Circular. On Sate at 
drugstores, department stores or direct from 

BENDER MFG. CO. 

540 Land Title Bldg., Phila. Pa. | 


STEAM TURBINES. — THEIR CON- 
struction, Operation and Commercia) 306. 1307, 
SCIENTIFIC AMERICAN SUPPLEMENTS 13 3 
1400, 1447, 1370, #373. 


. | articles, have all eben: prepared by experts in ate 


engineering. e 10 cents each, by mail. Munn & 
Coe 361 Broadway. ‘New York City, an@ all newsdealers. 


This watch only ‘21 


{no offering this fine ie grade 
Hampden watch at §2 4, we be- 
lieve we are giving readers of the 
Screnriric American the greatest 
watch value ever offered for the 
Money. It is a gentleman’s size, 21 
full ruby jeweled, perfectly adjust- 
ed Hampden movement, open face, 
20-year gold filled case, and is guar 
anteed to pass inspection on any 
railroad in the United States. Jew 
elers ask $31 for this watch, but we 

will send it to you on receipt of 
Photo ofwateh (reduced) go We can also furnish the 
same watch in 1%? jewel for $ §2,85. the regular price of which 
is $18 in jewelry stores. Either of these watches will be sent 
upon receipt of price with privilege of return if not exactly as 
represented. Isu’t this a fair proposition ? 

We also want to mail you our handsomely illustrated catalog of 
Watches, Diamonds, Cut Glass, Silverware, Embleni Goods fand 
Jewelry Novelties. \\ rite for it te-day’ —ivs FREE, 


JOHN C. PIERIK & CO., 80 Pierik Bldg. Springfield, Tl. 


MOTOR BOATS 


Safe, Staunch, Speedy. Inexpensive—Sold 
Direct. No middleman's profits. Boats from 
18 to 40 feet, with latest equipment. Cata- 
logue and full details on request. 
FEF. P, NEUMEISTEK 
220 North Water St., Rockford, Ill, 


THE EUREKA CLIP 


The most useful article ever invented [{ 
for the purpose. Indispensable to Law- | 
yers, Editors, Students. Bankers, Lnsur- 
ance Companies and business men gen- /— 
erally. ook marker and paper clip. [| 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
ofprice. Samplecard, bv mall, free. Man- 
j:afaet ured. by Consolidated Safety 

Pin Co., Box 121. Bloomfield. N. J. 


FIMETDIL Wesreares 
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